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THE FOOD INDUSTRIES’ SUPPORT OF FUNDAMENTAL RESEARCH 


The food manufacturers who are support- 
ing the Nutrition Foundation, Inc., have been 
research-minded for many years. The many 
advances in gathering, shipping, processing, 
handling, storing, selling, and preparation 
for the table, are due largely to studies con- 
ducted in their individual laboratories and 
to the support they have given from time to 
time to pure research in universities and col- 
leges. These advances include improve- 
ments in nutritive quality, wholesomeness, 
keeping quality, eye and taste appeal, pack- 
aging, sanitation, time-saving devices and 
assurances of success in home preparation. 

With these gains came an increasing 
realization for the need of more basic infor- 
mation. These food manufacturers saw the 
need for comprehensive studies of a funda- 
mental nature. They were interested in 
knowing more about the various nutritive 
elements of the different plant and animal 
products, the nature and number of these 
nutritive elements, how each element func- 
tions in the body, the human requirements 
of each nutrient, their relation to maternal 
and infant nutrition, and to life and health 
in general. From their practical business 
experience, they recognized that the best re- 
sults in fundamental research could be ob- 
tained through cooperative action. They 
knew that by joint action such a research 
program would have a degree of objectivity 
which a single firm could scarcely provide. 

In December, 1941, fifteen manufacturers 
of the food industry organized the Nutrition 
Foundation, to carry out a program of public 
service. Today the Foundation is supported 
by 22 founder members, 21 sustaining mem- 
bers, and 7 donors. Contributions from the 
members and donors total $1,577,000. 

The basic purposes of the Foundation are: 
(1) the development of a comprehensive pro- 


gram of fundamental research providing 
basic information in the science of nutrition, 
and (2) the development. of an educational 
program to make the science of nutrition 
effective in the lives of our present citizenry 
—in other words, to facilitate the widest 
possible usage of what is known in the science 
of nutrition, both within the food industry 
and by the public at large. 

To assure protection of the public interest, 
distinguished representatives of the public 
serve as members of the Board of Trustees. 
These trustees attend meetings regularly and 
otherwise take an active part in the Founda- 
tion’s activities. 

The specific direction of the research pro- 
gram is in the hands of the Scientifie Direc- 
tor and the Scientific Advisory Committee, 
made up of fifteen outstanding men, most of 
whom are in university positions. The Com- 
mittee was selected primarily upon the basis 
of accomplishment in pure research, with due 
consideration for the need of different points 
of view, such as clinical or medical nutrition, 
agriculture, physiology, public health, the 
armed services, and the broad field of bio- 
chemistry. No recommendations are made 
to the Board of Trustees regarding grants 
without a favorable report from this Com- 
mittee. The program is thus kept inde- 
pendent, and there is a forthright commit- 
ment to make the funds useful in the 
development of a long-range program of 
fundamental research and education in the 
public interest. 

A Food Industries Advisory Committee 
plays an important role in the affairs of the 
organization. This Committee is composed 
largely of research directors of member com- 
panies. These men serve as an advisory 
group and as a means of interpreting the 
Foundation’s program and findings to the 
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technical staffs of the member firms. The 
Committee does not attempt to serve as a 
referee body or to pass upon specific grants. 
Grants are made only to universities or to 
similar research institutions in the United 
States and Canada, where there are oppor- 
tunities for outstanding research. So far the 
trustees have appropriated $659,090 to sup- 
port 94 grants in 42 different institutions. 
These grants include studies concerning (1) 
human requirements of specific nutrients, 
(2) the origins and functions of individual 
nutrients, (3) maternal and infant nutrition, 
and (4) public health problems in nutrition. 
During the present emergency, nutrition 
studies related directly to the war have had 
first consideration in the Foundation’s pro- 
gram. In making grants with military as- 
pects as a primary consideration, close col- 
laboration has been maintained with the 
Office of the Quartermaster General. The 
Foundation has appropriated $151,040 for 
studies in this field. The value of these 
studies can best be appreciated from a recent 
statement by Colonel Georges F. Doriot, 
Chief of the Military Planning Division of 
the Office of the Quartermaster General. 
Speaking of the experiments conducted by 
the Scientific Director of the Nutrition 
Foundation on foods which will best sustain 
fliers at high altitude, Colonel Doriot said: 
‘Knowing Dr. King as I do, I know that he 
will feel amply repaid by the knowledge that 
the application of his findings has resulted 
in a measurable decrease in the number of 
those flying accidents which up to a year ago 
had to be attributed to ‘causes unknown’.”’ 
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In the development of its educational pro- 
gram, the Foundation recognizes the im- 
portance and difficulties in reaching the 
public with regard to advances and sound 
principles of the science of nutrition. It 
realizes, nevertheless, that the first channel 
for public education must be through 
professional groups. The publication of 
NUTRITION REVIEWS was undertaken as 
an aid in bridging the gap between sub- 
stantial research findings and their accept- 
ance with confidence on the part of those 
who deal with the public. This journal is 
made available to professionally trained 
people to enable them to keep abreast of 
current progress in the science of nutrition. 
It is now reaching every part of the world 
where mailing services are available. 

Nutricion, the Spanish edition of 
Nutrition Reviews, is published by 
the Foundation in cooperation with organi- 
zations in Mexico and other Central and 
South American countries, in the interest of 
medical and public health education in the 
Spanish-speaking Americas, and for the 
promotion of cultural relations. 

A Portuguese edition of Nutrition Re- 
ViEWs is being printed and distributed in 
Brazil under the supervision of the Director 
of the Servico Tecnico da Alimentacao Na- 
cional. 

In the search for true knowledge and in the 
cooperative use of such knowledge, the food 
industry is building its future. 

GerorGE A. SLOAN, 

President, 

The Nutrition Foundation, Inc. 
New York City. 


NITROGEN BALANCE IN BURNS 


There are a number of avenues for loss 
of nitrogen in cases of burns. Some nitrogen 
passes into the burned tissue where it may or 
may not be recoverable by the body. An 


exudate forms into which nitrogen is lost. 
Hemoglobinuria may occur and thus protein 
is wasted. To make the situation worse, 
there is often a loss of appetite with con- 
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sequent poor nitrogen intake, and apparently 
an “antianabolic period” as a result of 
altered hormonal physiology (Albright and 
Browne, Josiah Macey, Jr. Foundation, 
Report of Conference on Bone and Wound 
Healing, p. 55 (1942)). 

Loss of weight in association with burns 
has long been recognized but the nutritional 
aspects of the problem of management of 
burns have until recent years received 
inadequate attention. A number of in- 
vestigators have now reported a substantial 
nitrogen loss associated with extensive 
burns. Taylor, Levenson, Davidson, and 
Adams (New Engl. J. Med. 229, 855 (1943)), 
for example, reported an excretion of as 
much as 45 g. of nitrogen in twenty four 
hours, and also found hypoproteinemia in 
40 out of 81 cases. The hypoproteinemia 
seemed to have a definite correlation with 
the severity of the burns. 

Co Tui and co-workers (Ann. Surg. 119,815 
(1944)) report metabolic studies in 3 cases 
of thermal second and third degree burns of 
10, 30, and 50 per cent of the body area. 
Comparison of nitrogen intake with total 
fecal and urinary nitrogen indicated a 
favorable nitrogen balance but this was 
misleading because other avenues of nitrogen 
loss were excluded. In the patient with a 
30 per cent involvement, the plasma protein 
level dropped to 4.48 g. per cent on the third 
day and nutrition could not be maintained 
on 25.6 g. of nitrogen daily. In the case in 
which 50 per cent of the body surface was 
involved, the plasma protein level dropped 
to 5.25 g. per cent, and 36 g. nitrogen daily 
was insufficient to maintain weight. These 
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workers attempted to measure the amount 
of protein lost in body exudates by using 
slabs of fine-pored cellulose sponges to 
collect the exudate. In the patient with 
the 30 per cent burn, 0.42 mg. of nitrogen 
per square centimeter was lost in twenty 
four hours. In the other as much as 2.26 
mg. of nitrogen were lost per square centi- 
meter. Estimating from these data the 
investigators calculated that if half the body 
of a man weighing 70 kg. and measuring 
170 cm. in height was involved in a burn, 
there would be a loss of 3.8 to 19.9 g. of 
nitrogen in twenty four hours. The smaller 
figure represents the equivalent of 4000 ml. 
of plasma or of 114 g. of meat. The larger 
figure corresponds to the protein in 2000 ml. 
of plasma and 600 g. of meat. Such figures 
can explain the striking weight loss which 
occurs in association with severe burns. 

It is of interest that Co Tui and co-workers 
by giving a casein digest (amigen) orally, 
found it possible to maintain their patients 
in good condition with a minimum of 
transfusions in the severest case and none in 
the other two. They found that the casein 
digest was better tolerated and utilized than 
natural protein food and it appeared to be 
effective when meat feeding plasma 
transfusion in the amounts required would 
have been almost an impossible task phys- 
ically and economically. To feed their 
most severely burned patient sufficient 
nitrogen in the form of meat would have 
required a daily ingestion of about 2 kg., 
while to give the required amount of protein 
in the form of plasma transfusions would 
have required 23 units of plasma daily. 


or 


INTRAVENOUS ADMINISTRATION OF FAT FOR NUTRITIONAL PURPOSES 


Recent interest in parenteral therapy has 
led to renewed interest in the possibility of 
administering fat intravenously. Actually, 
this not a new subject, for studies were made 


as long ago as 1915 by Murlin and Riche 
(Proc. Soc. Exp. Biol. Med. 13, 7 (1915)). 

Dunham and Brunschwig (Arch. Surg. 
48, 395 (1944)) report carefully controlled 
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studies of dogs fed by intravenous injections 
of fat emulsified under high pressure. Egg 
lecithin and demal 14 (a mixture of poly- 
glycerol esters) were used as emulsifiers 
The fats employed consisted of olive oil and 
lard oil. Most of the fat droplets varied in 
size from a fraction of a micron to 2 microns 
in diameter, but occasional ones were 15 to 30 
microns in diameter which is as large or 
larger than leucocytes. 

The experiment was carried out on 24 
dogs. The animals were first fed a com- 
mercial dog food of low fat content for nine 
to fourteen days. Following intravenous 
injections of isotonic solutions of sodium 
chloride and 5 per cent dextrose solution in 
daily amounts equivalent to the volumes of 
the fat emulsions that were to be injected, 
infusions of fat were given which were 
equivalent to 2 to 3 g. of fat per kilogram of 
body weight. Biopsies of liver, spleen, 
omentum, and sometimes kidney were made 
before and at the end of the period of the 
infusions. 


Lipids were extracted from samples of 
omentum taken before and after the in- 
fusions, iodine and saponification numbers 
were determined, and the physical states and 


melting points were studied. After the 
infusions the iodine numbers rose and the 
saponification numbers fell. Comparison of 


the experimental and control animals, how- - 


ever, led the authors to conclude that these 
changes in iodine and saponification numbers 
of the depot fat were not significant. De- 
terminations of the melting point were in 
general inconclusive, although in a few 
instances suggestive evidence of changes in 
the quality of depot fat due to the infusions 
was obtained. 

A little more than a third of the animals 
died as a result of the infusions. In such 
dogs globules of lipid in the tissues were seen 
which were larger in the animals given 
demal emulsions than in the animals given 
fat in egg lecithin. Alveolar capillaries in 
the lungs were crowded and distorted with 
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lipid globules, while the lungs of dogs given 
lecithin emulsions showed a smaller amount 
of fat in smaller globules. In both groups 
increased but variable amounts of fat were 
seen in liver cells, in Kupffer cells, and in 
the bile duct epithelium. As in the lungs, 
the fat globules were larger and more 
numerous where demal eniulsions had been 
used. The fat globules often were so large 
as to appear to compress the liver cells. 
Similar observations were made in the 
spleen and in the kidneys. Dense casts 
were present in the renal tubules of 3 dogs 
that died during infusions of lecithin emul- 
sions. Fat was seen also in the tubular 
epithelium of the kidneys. The liver and 
spleen of the surviving dogs were similar at 
the stage immediately after cessation of 
infusions but later there were decreased 
amounts of fat or none at all. 

Anemia developed in the dogs receiving 
infusions of fat emulsions. Thus in 5 dogs 
with complete records, the hematocrit 
readings fell to between 55 and 73 per cent 
of the original values. In contrast, the 
hematocrit readings of 3 control dogs fed the 
diet of commercial dog food for comparable 
periods fell only to between 83 and 91 
per cent of the original values. After 
cessation of the infusions improvement 
occurred, the hematocrit readings returning 
to from 86 and 94 per cent of the original 
values after periods ranging from two and 
one-half to six months. This confirms the 
report of Johnson, Longini, and Freeman 
(Science 97, 400 (1943)), which describes an 
anemia following the administration of 
high fat diets. Leucocytosis was observed 
in a number of the animals. No gross fat 
wa§ seen in specimens of urine but ethyl 
ether extracts indicated that a small portion 
of the infused fat was excreted in the urine. 

Because of the nitrogen-sparing effect of 
fat on protein catabolism, studies were 
carried out to see if a reduction in excretion 
of nitrogen could be demonstrated as a 
result of the infusions of fat. There were 
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frequent and wide variations in the results 
observed but the data suggested that there 
was little or no protein-sparing effect fol- 
lowing intravenous infusion of fat. It 
appeared that fat emulsions exert more of a 
nitrogen-sparing effect when given by mouth 
than when given by vein. 

The advantages that would be afforded by 
successful intravenous administration of 
fat in addition to carbohydrate and casein 
digests would be in the high caloric value 
per unit volume and in the administration of 
other possibly essential factors in nutrition 
(unsaturated fatty acids). Although the 


ASCORBIC ACID AND ABILITY TO 


Hopes that an increased intake of ascorbic 
acid might obviate the necessity of becoming 
acclimatized to heat by the harder way of a 
graded work schedule, or that performance 
during short exposures to heat might be 
enhanced by larger ascorbic acid intakes 
have been greatly reduced by the work of 
Henschel, Taylor, Brozek, Mickelsen, and 
Keys (Am. J. Trop. Med. 24, 259 (1944)). 
The idea of an increased need for ascorbic 
acid in heat probably arose from the report 
by Abbasy, Hill, and Harris (Lancet II, 1413 
(1936)) of low ascorbic acid levels in blood 
and urine in some specific infections with 
fever. Certainly the general incidence of 
scurvy has not been remarkably high in 
tropical or desert areas. Claims for an in- 
creased need for ascorbie acid in artificial 
fevers have been made (Daum, Boyd, and 
Paul, Proc. Soc. Exp. Biol. Med. 40, 129 
(1939); Falke, Klin. Wehnschr. 18, 818 
(1939)), and denied (Osborne and Farmer, 
Proc. Soc. Exp. Biol. Med. 49, 575 (1942)). 
Loss of ascorbic acid from animal tissues, 
subsequent to injection of bacterial toxins, 
has been observed in a number of labora- 
tories. The direct assertion that heat dis- 
ability is reduced by a high intake of ascorbic 
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results of the study by Dunham and Brun- 
schwig are not encouraging, the possibility 
remains that with improved methods for 
the preparation of emulsions better results 
may be obtained. The authors raise the 
interesting question whether factors in the 
intestinal wall are concerned with absorption 
of fat which are circumvented when the 
fat is injected intravenously. As distin- 
guished from protein and carbohydrate, 
the physiologic arrangements for the absorp- 
tion of fat differ in that the lymphatics 
play a special role. 


WORK IN HOT ENVIRONMENTS 


acid (Holmes, Science 96, 384 (1942)) was 
made on the basis of trials with one industrial 
organization, though the experimental evi- 
dence on which this assertion was made was 
not reported. In South African deep- 
mining, no extra ascorbic acid was required 
for native laborers working in a very hot 
environment. Unpublished observations 
made in 1942 in the Colorado desert by in- 
vestigators from the Armored Medical Re- 
search Laboratory, Fort Knox, Kentucky, 
indicated that no benefit was conferred upon 
acclimatized soldiers by taking 100 mg. of 
ascorbic acid daily in addition to that con- 
tained in the diet, for periods up to two 
weeks. 

With this somewhat confusing back- 
ground, Henschel and collaborators under- 
took a series of experiments on 44 normal 
and previously well fed young soldiers and 
college students in a laboratory hot room 
during the winter months. Observations 
were made on the pulse rate, rectal tem- 
perature, sweating rate, twenty-four hour 
water intake, sweat loss, and urine output, 
and the cardiovascular efficiency as meas- 
ured by the blood ptosis test of Crampton 
(Am. J. Med. Sci. 160, 721 (1920)). Psy- 
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chometric and strength tests measuring 
flicker fusion frequency (Simonson and 
Enzer, J. Indust. Hyg. Toxicol. 23, 83 
(1941)), manual speed and coordination, 
rate of tapping, as well as strength of grip 
and of back lift tested with standard dyna- 
mometers, were carried out in detail. 

Three series of tests were set up. In the 
first series 26 soldiers were tested initially 
at 78°F. and at 50 per cent relative humidity 
with the same tests employed during the 
next three and a half days when the tempera- 
ture was 112°F. in the mornings, 122°F. in 
the afternoon and 85° to 90°F. at night (with 
a constant relative humidity of 25 to 30 per 
cent). Each half day’s work included walk- 
ing at 3.25 miles per hour up a 7.5 per cent 
grade on a motor driven treadmill for 6 ten 
minute periods with alternate ten minute 
rest periods. Pulses were counted before 
and immediately after each work period. 
Crampton tests were done before breakfast 
and twenty minutes after each morning and 
afternoon work session. Rectal tempera- 
tures were taken after the third and sixth 
Sub- 


work period morning and afternoon. 
jects were weighed before and after the third 
morning and the sixth afternoon period to 


determine sweating rates. Twenty-four 
hour water intakes and urine outputs were 
recorded daily. Sweat from the arm and 
hand was collected in shoulder length ‘‘neo- 
prene” gauntlets during the second and third 
work periods each morning and afternoon. 

In the second series, 6 college students 
were studied in the same manner éxcept that 
the temperature was 117°F. with 25 to 30 
per cent relative humidity. 

In the third series, 12 subjects were tested 
in precisely the same routine as in the first 
series except that psychometric measure- 
ments were stressed and only occasional 
studies of the physiologic changes were 
made. 

In the first and third series, the subjects 
ate a diet containing approximately 3000 
calories, balanced and adequate in all vita- 
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mins except ascorbic acid which ranged from 
20 to 40 mg. daily. Half of the subjects were 
given an additional 500 mg. of ascorbic acid 
daily, half were given placebos. Half of 
each of these groups were on a low intake of 
sodium chloride (6 to 8 g. daily) and the 
other half had 13 to 18 g. per day. In the 
second series the diets were not measured but 
all food containing significant amounts of 
ascorbic acid were interdicted; half of the 
subjects received a daily supplement of 500 
mg. of ascorbic acid, the other half placebos. 
The dietary differences were maintained for 
periods of four to seven days. 

The results of these tests were consistent 
throughout and the data are convincing. 
Pulse rates in rest, during and after work, 
rectal temperatures, vasomotor stability 
tests, rates of sweating, twenty-four hour 
water intake and urine output, general obser- 
vations, and subjective sensations all failed 
to demonstrate any significant advantage 
for the men receiving the supplements of 
ascorbic acid. On the other hand, there 
was no evidence of any ill effect. Acclima- 
tization to work in dry heat was not accel- 
erated or retarded. Strength tests failed to 
show any advantage in favor of those with 
ascorbic acid supplementation. Two of the 
psychomotor tests revealed no differences 
though there appeared to be a slight but 
definite gain in flicker fusion frequency 
related to the extra intake of ascorbic acid. 
Daily sweat losses of 5 to 8 liters did not 
contain enough ascorbic acid to be of any 
significance. The deleterious effects of heat 
in the form of heat exhaustion were manifest 
with equal frequency in those with restricted 
and those with supplemented ascorbic acid 
intakes. 

These studies afford a good demonstration 
of the lack of beneficial effects of high ascor- 
bie acid intakes on ability to work and be- 
come acclimatized to heat at the heat loads 
imposed in this set of experimental condi- 
tions. The effects on psychomotor tests are 
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not impressive. Although it is still possible 
that high ascorbic acid intakes may be bene- 
ficial during an extended period of living in 
very hot environments, or that the require- 
ments may be different in moist tropical 
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heat, there is no current reason to support 
such a supposition and no evidence that 
ascorbic acid is of any peculiar assistance to 
man in adjusting himself to a hot en- 
vironment. 


INEFFECTIVENESS OF THE B-COMPLEX AS EXTRINSIC FACTOR 


Pernicious anemia (Addisonian) is mani- 
fest as a macrocytic anemia associated with 
disturbances of the gastrointestinal tract and 
frequently of the nervous system. Un- 
treated, the disease progresses by relapses 
and remissions to a fatal issue. It is a dis- 
ease due to a deficiency in the body of a 
substance required for the production of nor- 
mal red blood cells. This substance which 
has not been identified is normally stored in 
the liver of man and animals. Therefore, 
treatment with liver or liver extract stops 
the progress of the disease, leads to allevia- 
tion of most symptoms, and produces a 
return to a normal blood picture. 

Castle and Townsend (Am. J. Med. Sci. 
178, 764 (1929)) have shown that pernicious 
anemia is a conditioned nutritional defi- 
ciency due to a defect in the gastric secretion, 
and that certain other macrocytic anemias 
are probably related in etiologic mechanism. 
According to Castle, normal gastric secretion 
contains an unidentified substance (intrinsic 
factor) which reacts with another unidenti- 
fied substance found in the food (extrinsic 
factor), to form a third unidentified sub- 
stance (liver factor) which is absorbed 
through the gastrointestinal tract and stored 
in the liver and other tissues, and subse- 
quently is used by the body for the produc- 
tion of red blood cells. Anemia will result if 
either the intrinsic or extrinsic factor is miss- 
ing or defective for sufficient time, or if for 
some reason the liver factor is improperly 
absorbed and utilized. 

In pernicious anemia the principal defect 
appears to be a failure (for unknown reasons) 


of the stomach to produce a proper amount 
of the intrinsic factor. Consequently, the 
liver factor is not formed and disease results 
or recurs unless liver preparations containing 
the liver factor are given. 

Close students of sprue (Rhoads, J. Am. 
Med. Assn. 113, 297 (1939) ; Castle and Ham, 
J.Am. Med. Assn. 107, 1456 (1936)), certain 
tropical anemias, and other chronic gastro- 
intestinal disorders have presented sufficient 
observations to indicate that the above 
mechanism is probably concerned in the 
etiology of these diseases. 

In certain anemias of pregnancy, sprue, 
and idiopathic steatorrhea a deficiency of the 
extrinsic factor becomes the principal defect. 
This is shown by the fact that the addition of 
either extrinsic factor (certain foods) or liver 
extract will lead to a favorabie response. 

If gastrointestinal absorption is greatly 
handicapped, the liver factor, although 
formed, may not be absorbed, and no type of 
material by mouth will be effective. Paren- 
teral treatment is then necessary. There are 
undoubtedly cases in which combinations of 
the above defect may be operative. 

Efforts to isolate and identify the three 
important substances (extrinsic factor, in- 
trinsic factor, and liver factor) involved in 
this group of diseases have been unsuccessful. 
The progress toward solution of these prob- 
lems has been slow, due for the most part to 
the difficulties involved in testing for such 
substances. No suitable experimental ani- 
mal has been found for this type of work so 
it has been necessary to do all testing on 
human subjects. This in itself is a sizable 
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handicap, and when considered with the fact 
that since the advent of ‘‘liver extract’ the 
number of cases of pernicious anemia avail- 
able for study has greatly decreased, a direct 
systematic approach to the problem becomes 
almost impossible. 

There is a plausible hypothesis that the 
thermolabile gastric factor is an enzyme 
which in some way modifies the extrinsic 
factor to form the liver factor. This hy- 
pothesis is supported principally by the find- 
ings that the intrinsic factor is thermolabile 
and subject to destruction or inhibition by 
other conditions which affect enzymes. The 
facts that the factor is secreted by the 
stomach mucosa and that an incubation 
period is required for its action are further 
evidence for this hypothesis. However, the 
evidence is not conclusive and these observa- 
tions could have other interpretations. 

Since the food factor (extrinsic factor) 
occurs in milk, eggs, liver, yeast, and beef 
muscle, it has frequently been thought of and 
discussed in connection with the vitamin 
B-complex. Therefore, from time to time, 
as new nutritional factors, i.e., vitamins, 
have been discovered, these have been tested 
with the hope that they would prove to be 
the extrinsic factor. 

Stare and Thompson (Proc. Soc. Exp. 
Biol. Med. 33, 64 (1935)) suggested reasons 
why hepatoflavin, now identified as ribo- 
flavin, might be related to the hematopoietic 
factor effective in pernicious anemia. How- 
ever, they were unable to demonstrate a 
relationship and in fact found that the flavin 
of liver extract could be destroyed without 
impairment of the hematopoietic activity of 
the liver extract. 

Castle et al. (Science 100, 81 (1944)) have 
published the results of some trials of this 


[January 


sort. Observations were made on a series of 
10 patients with typical Addisonian perni- 
cious anemia. Daily 50 g. of casein rendered 
free of extrinsic factor by thorough extrac- 
tion were given by mouth, along with 150 ml. 
of neutralized normal human gastric juice 
and various combinations of the vitamins of 
the B-complex. The casein was given ‘‘on 
the theoretical basis that one or more of the 
vitamins, even if not effective independently, 
might become active as a prosthetic group 
on the casein molecule as a result of action 
of gastric juice.”” It had been shown pre- 
viously that casein contains extrinsic factor 
which is extracted with difficulty. 

The following nutritional factors were — 
tested and found to give no response; the 
figures in parentheses represent grams of 
dose per day: thiamine (0.1) ; riboflavin (0.025 
to 0.1); nicotinamide (0.1 to 0.2); pyridoxine 
hydrochloride (0.1); d-calecium pantothenate 
(0.1); para-aminobenzoic acid (2.0); choline 
hydrochloride (0.3); i-inositol (0.2); biotin 
(.002); xanthopterin (.009); and ‘‘folic acid” 
(.0036). The same patients who failed to 
respond to these test materials after a ten 
day trial, all responded when given beef 
muscle or casein with gastric juice or ven- 
triculin (hog’s stomach) alone, thus showing 
that the subjects were satisfactory for test 
purposes. These experiments seem to show 
that none of the known members of the 
B-complex is related in a direct simple way 
to the extrinsic factor. The authors point 
out in a footnote that, through personal 
communications, other investigators have 
reported confirmation of the negative results 
of these experiments. 

The search for 
continues. 


the extrinsic factor 


ROLE OF CHYLE IN ABSORPTION OF FAT SOLUBLE VITAMINS 


In view of the accepted importance of 
chyle in the absorption of fat from the in- 
testines it seems surprising that this body 


fluid has received so little attention in studies 
of the mechanism of absorption of fat soluble 
vitamins and their precursors. Clausen 
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(Harvey Lectures, p. 199 (1942-43)) cited 
unpublished observations on dogs with 
thoracic duct fistula in which vitamin A 
appeared in the lymph shortly after it was 
fed, but the blood level of vitamin A also 
rose indicating that direct absorption into the 
blood stream also occurred. The opportunity 
to make similar studies on human beings is 
afforded by the occasional patient with 
chylothorax due to a lesion in the thoracic 
duct, as the frequent aspiration of the chyle 
accumulating in the pleural cavities is 
necessitated to relieve respiratory embar- 
rassment. In 1935, Drummond, Bell, and 
Palmer (Brit. Med. J. 1, 1208 (1935)) 
studied the vitamin A and carotene content 
of chyle after feeding supplements to an 
adult with chylothorax and chylous ascites 
due to a malignant obstruction of the 
thoracic duct. They were able to recover 
in the chyle only about 20 per cent of the 
total quantity of carotene fed in a period of 
seven days, but obtained almost quantitative 
recovery of vitamin A (determined by 


spectrophotometric methods). 
Forbes (J. Pediatrics 25, 191 
reports the changes in chyle immediately 
following the ingestion of vitamin A, carotene, 
and vitamin D by a 6 week old infant with 
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bilateral chylothorax. A major problem was 
the maintenance of adequate nutrition and 
fluid balance in the face of protein, fat, and 
fluid loss necessitated by the repeated tho- 
racenteses to control respiratory symptoms. 
Reintroduction of the aspirated chyle in- 
travenously supplemented by plasma and 
whole blood transfusions, parenteral fluids, 
and the use of protein hydrolysates, were 
successful in carrying the infant through a 
stormy two months’ hospital course. She 
eventually succumbed to malnutrition and 
pulmonary complications, and at autopsy no 
thoracic duct or cisterns. chyli could be 
demonstrated by careful gross and micro- 
scopic examination. 

During this time, three tests of absorption 
of vitamin A and carotene were done; the 
baby was deprived of all supplemental 
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sources of vitamin A for several days prior 
to each test, but was given formula as usual 
throughout the procedure. On the first 
occasion, 47,000 1.vu. of vitamin A in fish 
liver oil were given by mouth, which was 
followed in six hours by an elevenfold 
increase in the concentration of vitamin A 
in the chyle recovered from the left chest, a 
fourfold increase in that from the right chest, 
in each case without change in the carotene 
content of the chyle. The blood level 
increased but not to the extent usually 
seen during vitamin A absorption tests. 
On the second occasion 210,000 1.v. of 
vitamin A and 15,000 1.v. of carotene in 
oil were administered together. Essentially 
the same changes, though of greater mag- 
nitude, in vitamin A content of chyle and 
blood were noted five hours after the test 
dose. The changes in carotene content of 
the chyle were small, in comparison, 
amounting to two to three times the control 
level. On the third occasion 15,000 t.v. 
of carotene in oil were adminstered alone, 
and the ensuing changes over a period of 
ten hours in the carotene content of blood 
and chyle were negligible. The analytical 
methods used included photoelectric color- 
imetric determination of carotene and 
xanthophylls and the Carr-Price reaction 
for the determination of vitamin A. The 
discrepancy in appearance of vitamin A in 
the right and left pleural cavities is un- 
explained. 

On a fourth occasion, 200,000 1.v. of 
vitamin D (Ertron) were administered orally 
and specimens of blood and chyle removed 
at intervals for biologic assay of their 
vitamin D content. On the basis of the 
amount of chyle necessary to produce a 
2+ healing in rachitic rats, the vitamin D 
content of the chyle increased tenfold over 
the control level in four hours, and fortyfold 
over the control level in six hours after the 
ingestion of the test dose. 

It is obviously hazardous to draw con- 
clusions regarding the physiologic situation 
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from such limited observations, particularly 
in a subject with cachexia and infection. 
However the observation of poorer absorp- 
tion of carotene isin accord with results of the 
British workers previously cited. The im- 
portance of the chyle in transferring vitamin 
A from the gut to the blood stream appears 
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definitely established, a fact which may be 
useful in studying the form in which the 
vitamin is absorbed. This appears to be 
the first demonstration of the absorption of 
vitamin D into the thoracic duct lymph; 
the data suggest that its rate of absorption 
is comparable to that of vitamin A. 


INFLUENCE OF DIET UPON THE TOXICITY OF PROMIN 


Feldman, Hinshaw, and Moses (Am. 
Rev. Tuberc. 45, 303 (1942)) have found pro- 
min (sodium _ p,p’-diaminodiphenylsulfone- 
N,N’-didextrose sulfonate) to be an effec- 
tive chemotherapeutic agent in the control 
of experimental tuberculosis. However, rats 
receiving this drug become exceptionally 
irritable, lose their appetite, become cyanotic, 
and occasionally develop a partial posterior 
paralysis. Hair is lost to a varying degree. 
Anemia develops together with elevated 
reticulocyte percentage and increase in the 
average size of the red corpuscles. Sulf- 
hemoglobin and methemoglobin are formed 
and the spleen becomes black and greatly 
enlarged. These features suggest the pro- 
duction of a hemolytic anemia. 

It was observed in self-selection ex- 
periments by Higgins (Am. J. Med. Sei. 
207, 239 (1944)) that young rats given 
promin appear to crave some of the frac- 
tions of the vitamin B-complex (see Nu- 
trition Reviews 2, 171 (1944)). Higgins 
(Am. J. Clin. Path. 14, 278 (1944)) has now 
described a study in which the role of diet 
in protecting rats from the toxic effects of 
promin was investigated. 

The experiments were carried out in 
young male rats weighing 70 to 80g. Several 
types of diets were used but basically they 
consisted of vitamin-free casein, sucrose, 
corn oil plus cod liver oil, a complete in- 
organic salt mixture, and thiamine, riboflavin, 
pyridoxine, calcium pantothenate, niacin, 
and choline chloride. One of the diets was 
high in carbohydrate (76 per cent sucrose). 
Another was high in protein, containing 


54 per cent instead of 18 per cent casein. 
Certain animals receiving these diets were 
fed supplements of whole liver or of yeast 
and others were given injections of a crude 
liver extract (Campolon). Except for the 
necessary controls, the rats received, in 
addition to the diets, 50 mg. of promin per 
day by mouth. 

The results seemed clearcut in that those 
animals receiving a high carbohydrate 
diet plus whole liver fared better than any 
of the other rats. Neither loss of hair nor 
hyperiritability occurred. The next most 
satisfactory group seemed to be those 
receiving a high protein diet plus yeast. 
Animals given crude liver extract by in- 
jection were no better off than animals 
given no liver at all. Changes in the blood, 
particularly reticulocytosis and macrocytosis, 
were observed in all the animals receiving 
promin. As with the other manifestations, 
however, these changes were least marked 
in the animals receiving a high carbohydrate 
diet supplemented with whole liver. 

Other investigators have observed that 
diets high in vitamin B content modify or 
even nullify the toxic influence of certain 
drugs in experimental animals. As examples 
may be cited the observations with respect to 
protection from the toxic influences of the 
sulfonamides reported by Black and co- 
workers (Proc. Soc. Exp. Biol. Med. 47, 308 
(1941)); Chamelin and Funk (Arch. Biochem. 
2,9(1943));and Kapnick, Lyons, and Stewart 
(J. Pharmacol. Exper. Therap. 74,284 (1942)). 
Kornberg, Daft, and Sebrell (Science 98, 20 
(1943)) have reported that granulocytopenia 
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and anemia developing in rats fed sulfon- 
amides in purified diets were treated suc- 
cessfully by feeding liver or dried yeast. 
The means by which such diets protect 
animals is obscure. It is of special interest 
to note, therefore, that the concentration 
of promin was lowest in the blood of the 
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well protected animals receiving the high 
carbohydrate diet plus whole liver and 
highest in those animals given the diet plus 
liver extract parenterally and faring poorly. 
It would be of interest to know the effects 
of the diets on the absorption and excretion 
of promin. 


USEFULNESS AND TOXICITY OF GELATIN 


Gelatin possesses many qualities essential 
for a plasma protein substitute and con- 
sequently holds the interest of many in- 
vestigators. It can be sterilized by boiling 
and has been found to cause no disturbance 
when injected intravenously in approximately 
6 per cent solution. It has not been noted 
to produce anaphylactoid response. Be- 
cause of its possible value in plasma protein 
and hemoglobin production, the usefulness 
of gelatin has been studied by Robscheit- 
Robbins, Miller, and Whipple (J. Exp. 
Med. 80, 145 (1944)). 


These workers used, as test animals, 
dogs from their anemia colony which were 
maintained on a standard diet and were 
depleted of plasma protein and hemoglobin 
by blood removal. The diet was protein 
free and consisted of corn starch, dextrose, 
baking powder, kaolin, bone ash, salt mixture, 


and cod liver oil. Biscuits made of these 
ingredients were supplemented with the 
various B-vitamins, the fat soluble vitamins, 
rice polish concentrate, and linoleic acid. 
The diet was considered as containing abun- 
dant amounts of iron. 

When gelatin was given by vein to such 
animals for two or three days there was no 
immediate toxic response or anaphylactoid 
reaction, and there was some evidence of a 
contribution to the building of new hemo- 
globin and plasma protein, although in this 
last respect there was great variation in the 
response of the various animals. In some 
dogs in which gelatin was given with or was 
followed by amino acids or casein digests, 
there was production of new hemoglobin and 


plasma protein. Certain dogs could tolerate 
a total of 7 g. of gelatin per kilogram. 
Other animals, however, were seriously 
intoxicated by 2 or 3 g. per kilogram. 
Furthermore, when gelatin was given by 
vein during one or two weeks in amounts 
totaling 3 to 17 g. per kilogram, serious 
disturbances usually occurred. There was 
actual inhibition of blood protein production, 
weight was lost, and even death occurred. 
These deaths the investigators regard as 
significant because their animals were 
handled with the greatest care and an 
animal was rarely lost during the long- 
continued experiments to which they were 
subjected. In addition to the toxic effect 
the veins used for gelatin injection sometimes 
showed fibrosis and thrombosis. 

The manner in which gelatin by vein 
inflicted its damage was not clear. There 
was little if any significant histologic ev- 
idence of damage. Gelatin of smaller molec- 
ular weight, degraded by autoclaving, was 
no less toxic than the standard gelatin. 
The disturbance of blood protein production 
suggests that the liver was implicated in 
some way. This report by Robscheit- 
Robbins and co-workers is in agreement 
with that of Hier, Graham, and Klein 
(Proc. Soc. Exp. Biol. Med. 56, 187 (1944)), 
who noted that gelatin not only failed to 
allow optimum growth in rats even when 
supplemented with all reported essential 
amino acids, but seemed to inhibit growth. 
Less growth was obtained with gelatin plus 
amino acids than with the amino acids 
alone at the same level of the diet. It is 
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of interest that these investigators made the 
further observation that 6 per cent glycine 
or 5 per cent l-proline, amino acids in which 
gelatin is rich, had an inhibitory effect on 
growth. 

Other experiments on the intraverious 
administration of gelatin have been reported 
by Brunschwig, Corbin, and Johnston (Ann. 
Surgery 118, 1058 (1943)). They infused 
a porkskin gelatin which had been heated 
in 10 per cent solution at 95°C. for thirty-six 
hours at pH 4.5. The solution was adjusted 
to pH 7.5, autoclaved, filtered, and auto- 
claved again. Four dogs receiving the 
low protein ‘“‘Weech”’ diet were given this 
solution in amount equal to 2.2 to 2.5 g. per 
kilogram per day for periods ranging from 
seven to twelve days. Studies on urinary 
nitrogen excretion indicated that nitrogen 
retention was higher during the infusion 
periods than during the intervals previous 
and subsequent to the infusion _ peri- 
ods, and slight increases in urea nitrogen 
excretion indicated in 2 of the dogs that 
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there was some utilization of the gelatin. 
Toleration of these infusions by the dogs was 
not discussed although it is inférred that 
food consumption in some of the dogs was 
poor following the infusions. 

The gelatin solution was also infused into 
6 patients with extensive carcinomatosis 
in amounts of 14 to 27 g. daily for periods 
of three to ten days. The injections 
appeared to be as well tolerated as saline 
infusions and there were slight increases in 
urea nitrogen excretion in 5 of the patients 
despite a lower intake in food nitrogen 
during the infusion period. It would appear 
that the gelatin used by Brunschwig et al. 
was better tolerated than that used by 
Robscheit-Robbins et al.. Since gelatin is 
not a chemical entity, but a highly variable 
product made from a number of. different 
materials treated in a great variety of ways, 
it seems probable that considerable variation 
in the utilization and toxicity of various 
samples may be expected. 


THE SCHOOL LUNCH 


A well managed school lunch program is 
generally accepted among nutritional ex- 
perts as being one of the most practical, 
efficient, and economical means not only 
of providing more nourishing food to the 
school child, but also of establishing nutri- 
tionally sound food practices which will be 
of lasting value. These are points which 
alert and farsighted health and educational 
authorities will take into account in planning 
school health programs. 

The value which the United States Office 
of Education places on the school lunch 
program is indicated in a recent address by 
J. W. Studebaker, U. 8S. Commissioner of 
Education, before the American Public 
Health Association (Pub. Health Reports 
59, 904 (1944)). Dr. Studebaker expresses 
concern over the “alarming discrepancies 
which exist between health goals and 


, 


individual health status,’ as indicated by 
the high rate of Army rejections. ‘Of the 
first 2,000,000 young men examined for the 
Army, 50 per cent failed to pass the physical 
examinations.”’ Of these, medical author- 
ities estimated that perhaps 60 per cent were 
disqualified for physical defects which were 
preventable. The reasons for these re- 
jections are many, and the responsibility for 
early detection and correction of these 
physical defects does not lie wholly with 
any one agency or group. The facts simply 
indicate that we have a long way to go in 
health education and practice before reaching 
our goal of providing the opportunity for 
every citizen to attain the best possible 
physical development and condition for his 
age and biologic endowment. 

Commissioner Studebaker feels that ‘‘the 
schools of the Nation must bear their fair 
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share of blame for this condition since an 
effective program for the identification of 
remediable physical defects in schoolchildren 
and youth has not been universally operative 
during the past 25 years.’”’ He goes on to 
point out that although many states have 
made physical education mandatory in the 
schools, this program is greatly behind in 
its development; and although about half 
the states require some kind of physical 
examination, they are usually limited in 
scope and cursory in character. 

During the war there has been a stimulus 
to physical fitness programs which have been 
greatly increased in the schools along with 
more intensive health education. Likewise 
the relation of nutrition to physical fitness 
has been recognized by an expansion of 
school lunch programs through aid from 
state and federal funds. 

However, our recent experiences make it 
clear that a more definite and long range 
plan for improving the health of our citizens 
is urgently needed. Commissioner Stude- 
baker presents a six point platform for 
health education for the postwar period. 
It is significant that one of the points which 
he proposes is “that provision be made for 
a balanced noonday meal for every school- 
child in America.”” In another paper (J. 
School Health 14, 63 (1944)) the same author 
states that ‘‘the school lunch provides a 
unique opportunity for helping children 
secure an adequate noon meal and for getting 
practical experience in nutrition education.”’ 

Other needs stressed by Commissioner 
Studebaker are: (1) a more adequate and 
properly graded program of general health 
instruction in schools; (2) adequate physical 
accommodations; e.g., provision for well 
built, comfortable, sanitary, properly lighted 
facilities, including gymnasiums and play- 
grounds; (3) adequate medical examinations 
so that remedial defects may be detected 
early and referred to the proper agencies 
for attention; (4) educational facilities and 
special instruction for the physically hand- 
icapped; and (5) opportunity for summer 
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camp experience where physical activities 
would receive special attention. 

This goal can best be attained through the 
procedure of ‘‘grants-in-aid which is a work- 
able compromise between decentralized 
support, administration, and control, and 
some measure of coordination and regulation 
by the larger and wider community of 
State and Nation, which are also parties- 
at-interest to the education and development 
of their citizen-rulers.”’ 

The school lunch program at present is 
naturally defective in many ways, not an 
unexpected characteristic of a newly de- 
veloping project. Lunchroom management 
is anew experience for many school principals 
and boards of education. Successful school 
lunch management requires a knowledge of 
the science of nutrition and institutional 
management. Otherwise, nutritionally ad- 
equate lunches served economically and 
practically cannot be expected. Close co- 
operation between the lunchroom manage- 
ment, the school health service, and the 
teachers is necessary if the full health 
educational value of the program is to be 
realized. The number of people with these 
qualifications is few and more will have to 
be trained to meet the program’s needs. 

The funds for school lunch support at 
present come from various sources, e.g., 
federal, state, local. Often the use of such 
funds is restricted so that it is difficult to 
place them under one management. Some 
means must be found to avoid this conflict 
in jurisdiction of funds and program. Many 
schools lack the physical facilities to accom- 
This 


modate a lunch program properly. 
should be taken into consideration in all 


new construction. 

Finally, there should be a realization 
on the‘ part of nutritionists that there are 
many aspects to health education besides 
nutrition, and therefore, the program must 
be developed 
other needs. 


with a proper perspective of 
Supplying an adequate lunch 
every day for every schoolchild in America 
is indeed an ambitious goal and involves 
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many problems, including economic ones. 
However, there are recent experiences, in 
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England, for example, which show that 
these are not insurmountable difficulties. 


VITAMINS IN DISEASES OF THE EAR, NOSE, AND THROAT 


The remarkable changes noted in animals 
made deficient in various vitamins, and the 
possibility of correcting these abnormalities 
by supplying the deficient substances, have 
led physicians in various fields to seek aid 
in the management of human disease by the 
administration of vitamins. Unfortunately, 
evaluation of their effectiveness in clinical 
therapeutics has many times been uncritical. 
Furthermore, without regard to many dif- 
ferences in experimental conditions and 
species requirements, results have been 
expected in man simply because certain 
changes occur in deficient animals when 
vitamins are administered. It is of special 
significance, therefore, that the assessment 
of the possible uses of vitamins in otolaryn- 
gology by Perlman (Ann. Otol. Rhinol. 
Laryngol. 63, 267 (1944)) is so conservative 
and well considered. 

In seeking possible applications of vitamin 
therapy to the field of otolaryngology, 
Perlman first reviews the clinical pictures 
of known deficiency states in man as they 
apply to the ear, nose, throat, and larynx, 
since it may be assumed that, if nothing has 
been found in the full-blown deficiency 
states which involves this region of the 
body, it is reasonably safe to assume that 
otolaryngologic manifestations will not likely 
be discovered in any so-called subclinical 
deficiency states. In such a review Perlman 
finds little evidence of ear, nose, and throat 
pathology. There has been an occasional 
report of metaplasia of the bronchial and 
sinus mucous membranes, as discovered in 
autopsy examinations, which has _ been 
attributed to vitamin A deficiency (Blackfan 
and Wolbach, J. Pediatrics 3, 679 (1933)). 
A dry esophagitis with ulcers has been 
noted in a number of cases of pellagra 
(Fisher, Tr. Am. Acad. Ophth. & Otolaryng. 


p. 175, Jan.—Feb. (1944)). These seem, 
however, to represent the extent of observed 
manifestations except for the well known 
changes in the mouth in niacin deficiency 
and, the instances of swollen gums in scurvy. 

Experimental studies in animals have 
revealed little which can be related to the 
ear, nose, and throat. Mellanby (J. 
Physiol. 94, 380 (1938)) found extensive 
degeneration of the spiral ganglion and end 
organ of the ear in dogs depleted of vitamin 
A and he attributed these changes to the 
pressure effects of the bone narrowing the 
internal acoustic meatus. In rabbits, how- 
ever, Perlman and Willard (Ann. Otol. 
Rhinol. Laryngol. 60, 349 (1941)) found no 
nerve changes although they confirmed the 
observation that hyperplasia of the bone 
occurs at the internal meatus. While 
some workers (Covell, Laryngoscope 650, 
632 (1940); Loch, Monatschr. f. Ohrenh. 
73,542 (1939)) have reported a high incidence 
of middle ear infections in vitamin A 
depleted rats, Perlman did not find this in 
rabbits. These observations emphasize the 
possible error in assuming that changes 
found in one species will necessarily be 
observed in another. 

The otolaryngologic literature contains 
a great number of articles in which the 
authors have attempted to correlate vitamin 
therapy and various diseased states. These 
deal with such subjects, e.g., as eighth 
nerve deafness (Selfridge, Arch. Otolaryng. 
34, 125 (1941)) and Méniere’s syndrome 
(Atkinson, J. Am. Med. Assn. 116, 1753 
(1941)). Evaluation of these reports reveals 
no convincing evidence of a relationship of 
vitamin deficiency to these conditions and 
in Perlman’s opinion the changes observed 
in association with vitamin therapy could 
be considered as being within the limits of 
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experimental error. He emphasizes the 
need for extreme caution in transposing the 
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results of vitamin experiments on animals to 
the clinic. 


NUTRITIONAL FACTORS IN SURGICAL CONVALESCENCE 


A study by Co Tui and co-workers (Ann. 
Surgery 120, 99 (1944)) of the effects of a 
high caloric and high amino acid diet in 
patients convalescing from gastrectomy 
reveals striking advantages as compared 
with the effects of the more usual types of 
postoperative diet. This study, together 
with that described in a preliminary com- 
munication by these workers (Jbid. 117, 
512 (1943)), reports observations on a 
total of 27 patients whose stomachs had 
been removed. Of this number, 13 received 
the routine ward regimen which consisted of 
infusions of dextrose in the first five to six 
days, and, in subsequent days, of sugar in 
tea and peptonized milk. The caloric value 
of the routine ward regimen was sub-basal 
and the only nitrogen intake during the 
first days postoperatively was in the form 
of blood or plasma transfusions. At about 
the tenth day more substantial food was 
added. 

The remaining 14 patients received a 
specially prepared diet which consisted of 
“nutramigen’’ or of amigen and dextri- 
maltose, or a combination of these. Nu- 
tramigen contains the casein digestate, 
amigen, reinforced with dextrimaltose, starch, 
fat, salts, and yeast powder. These pa- 
tients formed two subgroups: in one the 
caloric intake was almost basal while in the 
other it was never under 2000 calories per 
day (50 calories per kilo body weight). 
These last patients received from 0.4 to 0.6 g. 
of nitrogen per kilo of body weight daily, an 
amount in considerable excess of the intake 
in a “high protein diet.’”’ These feedings 
were supplemented by an intramuscular 
injection of thiamine, ascorbic acid, and 
niacin during the first four days, after which 
these vitamins were given by mouth. 
Details concerning the feeding schedule and 


technic are given fully in the original 
article where the use of the Abbott-Rawson 
tube is also outlined. Nitrogen balance, 
weight, plasma protein, and hematocrit 
were closely followed, and the patients’ 
endurance was measured with the aid of a 
bedside ergograph. 

There was a striking difference between the 
status of the patients receiving the high 
caloric-high amino acid diet and that of 
those receiving the usual ward regimen. 
The latter had failed to return to normal 
performance as measured by the ergograph 
on the twelfth postoperative day, whereas 
the patients receiving the special dietary 
exceeded the initial ergograph time in from 
the fifth to the ninth postoperative day. 
The control patients finally had to be 
encouraged to get out of bed while those 
receiving the high nitrogen diet ‘‘clamored’”’ 
to get up by about the seventh day. Post- 
operative complications were fewer in the 
well fed group, but it is pointed out that the 
total number of cases observed was too small 
for the difference in this response to be 
necessarily significant. The principal dis- 
advantage of the special feeding regimen 
was in the taste of the feeding mixture. 
Co Tui and co-workers state, however, 
that most of the patients readily yielded to 
persuasion when they realized that the 
special diet produced beneficial results. 

Under the classic ward regimen there was 
a consistent nitrogen deficit and a prolonged 
stay in bed, whereas in the specially fed 
group there was a considerable nitrogen 
surplus and a steady gain in weight. There 
was no consistent variation of the plasma 
protein level in either group. It is interesting 
that the well fed group of patients showed 
no “antianabolic period”’ after the operation, 
or.at- least achieved nitrogen balance and, 
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in fact, surplus in spite of such a phase. 
It will be recalled that the presence of an 
antianabolic period has been postulated 
by Browne (quoted by Albright, Harvey 
Lectures, Series 38, 165 (1942-43)) as due to 
a hypersecretion of hormone ‘‘s” from the 
adrenal cortex in association with the 
“alarm reaction” of Selye (Cycl. Med. 
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Surg. Spec. 15, 15 (1943)). An anti- 
anabolic period was observed by these 
workers in persons of originally good 
nutrition. It may~be that the previous 
state of undernourishment of the patients 
studied by Co Tui and co-workers may 
have modified or altogether eliminated the 
antianabolic period. 


ADVANCES IN ASCORBIC ACID METHODOLOGY 


Recently reported methods for the de- 
termination of ascorbic acid, both in blood 
and plant tissues, promise to complement 
or even supplant some of the older methods. 
Easily applied methods for the determination 
of ascorbic acid in blood have required 
venipuncture to obtain a sufficient sample 
for analysis. This has naturally retarded 
somewhat the evaluation of vitamin C 
nutrition by blood analysis, particularly 
in survey types of study. Butler, Cushman, 


and MacLachlan (J. Biol. Chem. 160, 453 


(1943)) have described a micro method 
which utilizes 0.2 ml. of blood collected by 
capillary pipet after simple skin puncture. 
The sensitivity of the method is gained by 
the use of methylene blue as the oxidation- 
reduction indicator, rather than the more 
commonly employed 2 ,6-dichlorophenol in- 
dophenol. The former indicator has not 
only a higher color value than the latter, 
permitting the use of smaller amounts, 
but is also more specific for ascorbic acid. 
Methylene blue has the disadvantage, how- 
ever, that strong illumination is required for 
its reaction with the vitamin, and the 
resulting leuco dye is readily autoxidized. 
The investigators have minimized the 
autoxidation error by addition of acid after 
the reaction is complete and immediate 
reading of the excess dye in the photo- 
electric colorimeter. Determination of as- 
corbic acid in whole blood requires the 
usual carbon monoxide treatment to prevent 
destruction of the vitamin, but this is 
accomplished in a simple tube (Thunberg) 


which permits gas passage and is provided 
with an ‘“over-hang”’ cup to contain the 
protein precipitant subsequently added. 
Application of the principles is described 
for the macro and micro analysis of whole 
blood, plasma, or white cell platelets, and 
the results checked with standard macro 
methods using the indophenol indicator. 
Roe and Oesterling (J. Biol. Chem. 162, 
511 (1944)) have extended the 2,4-dini- 
trophenylhydrazine procedure (Nutrition 
Reviews 1, 262 (1943)) to the determination 
of both dehydroascorbie acid and total 
ascorbic acid in plant tissues. The de- 
termination of dehydroascorbic acid, for 
which the usual hydrogen sulfide regeneration 
procedure is not entirely satisfactory, may 
prove to be of particular use. In this 
direct determination, the metaphosphoric 
acid extractant contains | per cent thiourea 
to stabilize the reduced ascorbic acid 
present. Subsequent steps involve treat- 
ments with dinitrophenylhydrazine and 
sulfuric acid. Recovery of dehydroascorbic 
acid was satisfactory and a comparison of 
results obtained with this method and the 
hydrogen sulfide-dye titration on a variety 
of vegetables showed reasonably good agree- 
ment. In cases of disagreement however, 
the hydrogen sulfide method can hardly 
be considered a standard of perfection. 
In determining total ascorbic acid, the 
filtrate is treated with norit charcoal to 
oxidize the reduced vitamin before reaction 
with dinitrophenylhydrazine. Many fruit 
and vegetable products were analyzed 
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both by this method and by Bessey’s 
photoelectric procedure (J. Biol. Chem. 126, 
771 (1938)). Agreement was generally good 
but there were several discrepancies of 
considerable magnitude. The amount of 
dehydroascorbic acid present only partially 
accounted for some of the discrepancies. 
Here again the specificity of the indophenol 
reaction leaves much to be desired in con- 
sidering the method as an ultimate standard. 

In the analysis of vegetables for vitamin 
C, the method of Bessey has been generally 
adopted. In this method the indophenol 
dye remaining after reaction with the ascorbic 
acid is measured in a suitable photoelectric 
instrument. To compensate for turbidity 
or color in the tissue filtrate, a second 
reading is taken on the same solution after 
addition of an excess of ascorbic acid to 
decolorize completely the remaining dye. 
With certain products however, particularly 
fruits, the color of the blank may be several 
fold that of the dye itself, leading to inaccu- 
racies in the color measurements. From 


a practical standpoint, the time and care 
required for immediate readings after ad- 
dition of the dye and observation of sub- 
sequent ‘‘drifts’” due to the presence of 
other reducing substances are excessive 


when large numbers of determinations 
must be made. 
Bukatsch (Z. physiol. Chem. 262, 20 


(1939)) noted that oxidized 2,6-dichloro- 
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phenol indophenol could be quantitatively 
extracted from an acid solution by xylene. 
This principle was adopted by Stotz (J/. 
Lab. Clin. Med. 26, 1542 (1941)) in a method 
for blood ascorbic acid analysis which was 
claimed to be more convenient in routine 
analysis. The method requires only a 
single photoelectric reading, and the dye is 
allowed contact with the reacting solution 
only for the short time required, after which 
it is extracted into xylene and there remains 
stable for a long period. The separation 
of the chemical work from the photoelectric 
measurements is considered a timesaving 
advantage. Pepkowitz (J. Biol. Chem. 161, 
405 (1943)) has adapted this method to 
analysis of plant products and claims con- 
siderable practical advantages for it. Since 
most of the fruit and vegetable pigments 
are water soluble, they would be expected 
to remain in the aqueous layer during the 
xylene extraction. Any fat soluble pigments 
which might be extracted into xylene would 
not be expected to be present in the aqueous 
(acid) extract of the tissue. In any event, 
xylene extracted colors can be compensated 
by the use of a xylene extract of the tissue 
filtrate as a reference solution. 

Like all new methods of analysis, the 
analyst concerned should test these pro- 
cedures for accuracy and claimed advantages 
before adoption. 


VITAMIN E AS A PHYSIOLOGIC ANTIOXIDANT 


Vitamin E deficiency may be exhibited 
by sterility in rats, by a muscle paralysis in 
guinea pigs, rabbits, ducklings, and hamsters 
and by an alimentary exudative diathesis 
and encephalomalacia in the chick. In 
spite of these apparently unrelated effects, 
the accepted specificity of vitamin action 
impels the belief that all these are due to a 
single basic function. The most recognized 
chemical property of the tocopherols is their 
ability to act as antioxidants in protecting 


otherwise easily autoxidized substances from 
destruction. 

There have been direct physiologic demon- 
strations of the antioxidant properties of 
vitamin E. Previous experiments (Nutri- 
tion Reviews 1, 308 (1943)) suggest such a 
function in muscle respiration. This re- 
search has demonstrated a greatly increased 
oxygen consumption and _ succin-oxidase 
activity in the dystrophic muscle of vitamin 
E deficient hamsters and rats. The effect 
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of vitamin E, either administered to the 
animal or added in vitro, was dramatic in 
reducing the abnormal oxidation. It was_ 
' suggested that in the absence of vitamin E, 
the oxidative processes “‘run riot.” 
Vitamin A and carotene are both partic- 
ularly susceptible to oxidative destruction 
in the presence of unsaturated fats. Hence 
it might be expected that the antioxidant 
effect of tocopherols would have a protective 
influence on these vitamins. The earlier 
results of Moore (Biochem. J. 34, 1321 (1940)) 
indicated an effect of vitamin E in increasing 
the storage of vitamin A in the liver of the 
rat. Hickman, Harris, and Woodside 
(Nature: 150, 91 (1942)) have interpreted 
and extended this work in demonstrating 
- that a quantity of vitamin A which was 
unable to produce growth or even sustain 
life when fed alone, promoted good growth 
when fed simultaneously with vitamin E. 
Analysis of the feces and other supporting 
evidence indicated that the action of vitamin 
E was primarily that of an antioxidant in 
the intestinal tract. The sparing action, 
also termed by the investigators as a vitamin 
A-E synergism, may in fact be so pronounced 
that in employing beta-carotene as a 
standard in the bioassay of vitamin A, the 
former may show a value ranging from 700 
to 4000 1.v., depending on the vitamin E 
content of the diet. The effect of vitamin 
E on vitamin A utilization has been con- 
firmed by Sanders, Beaty, and Dodd 
(Abstracts, Div. Biol. Chem. 107th Meeting, 
Am. Chem Soc. p. 17B (1944)). Subsequent 
studies on the synergistic effect (Hickman, 
Kaley, and Harris, J. Biol. Chem. 162, 
303 (1944)) have made it clear that the 
protective action of vitamin E can be 
demonstrated only when borderline amounts 
of vitamin A or carotene are present in the 
diet. In another paper the same authors 
(Itid. 162, 321 (1944)) have shown that all 
three tocopherols (alpha, beta, and gamma) 
as well as other antioxidants, particularly 
lauryl hydroquinone and palmityl ascorbic 
acid, have marked effects on the growth 
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response of rats to carotene. The authors 
predict that the vitamin E synergism dem- 
onstrated with vitamin A or carotene may 
in time be demonstrable with other vitamins 
which undergo oxidation in their phys- 
iologic functions. 

Shifting the emphasis to the effect of 
tocopherols on the peroxidation of fats 
(this reaction apparently preceding secondary 
destruction of substances such as carotene 
and vitamin A), the studies of Barnes, 
Lundberg, Hanson, and Burr (Ibid. 149, 
313 (1943)) make it clear that tocopherols 
are the essential antioxidants that occur 
normally in the adipose tissue of rats. 
They have shown that the body fat of rats 
raised on a vitamin E free diet is abnormally 
susceptible to oxidation, and that a single 
dose of alpha-tocopherol markedly stabilized 
this fat to oxidation. These results do not 
preclude the probability that other natural 
substances such as ascorbic acid and 
lecithins are acting to potentiate the 
tocopherol action (Golumbic and Mattill, 
Oil and Soap 19, 144 (1942)). The sensi- 
tivity of the rendered body fat to oxidation 
was in fact so dependent on alpha-tocopherol 
that the occurrence of the latter could be 
estimated by the susceptibility of the fat 
to oxidation. Employing such a technic, 
these investigators found that the deposition 
of alpha-tocopherol in abdominal adipose 
tissue reached a maximum in seven to ten 
days after its administration, and it is 
believed that a temporary deposition or 
storage in other organs first occurred. In 
this regard, Mason (J. Nutrition 23, 71 
(1942)) has shown that vitamin E, although 
fat soluble, does not distribute according 
to this chemical property. Heart and lung 
tissue, although relatively low in fat, may 
contain more than body fat and much more 
than liver, the common site of storage for 
fat soluble vitamins. 

It is now recognized that the amount and 
character of fat in the diet has a marked 
effect on the production and type of vitamin 
E deficiency that may result in animals on 
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an E deficient diet. The effect of cod 
liver oil and other fats in accelerating muscle 
dystrophy in rabbits and guinea pigs, and 
exudative diathesis and encephalomalacia 
in chicks, has been reviewed (Nutrition 
Reviews 1, 381 (1943)). Experiments with 
hydrogenated fats or thoroughly rancid fats, 
which fail to hasten these deficiency symp- 
toms, support the belief that unsaturated 
fats are responsible for the effect. The 
muscular dystrophies produced in rabbits, 
one by depletion of vitamin E and the other 
by feeding of fish liver oil, are considered to 
be identical (Mattill and Golumbic, J. 
Nutrition 23, 625 (1942)). Dam (Ibid. 27, 
193 (1944)) has shown that vitamin E 
deficient, purified diets containing only 
traces of fat rarely produce exudates and 
encephalomalacia in chicks, and that both 
these symptoms are influenced in frequency 
and type by the kind and amount of un- 
saturated fatty acid added to the diet. 
Since tocopherols, in exerting their anti- 
oxidant properties on unsaturated fats, 
seem to be themselves destroyed, the effect 
of administration of such fats could be 
explained by decreasing the amount of 
vitamin E available. 

Perhaps an alternative and productive 
theory could be formulated, namely, that 
in the absence of vitamin E the unsaturated 
fats, undergoing rapid oxidation, lead to 
“rancidified” products which are toxic. 
This was an early contention of Kudrjashov 
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(Arch. f. exper. Path. u. Pharmakol. 169, 275 
(1933); 176, 489 (1934)) who noted inter- 
ruption of pregnancy and damage of sexual 
organs by the feeding or injection of de- 
composition products of rancid fats. Other 
explanations of the relation of the antioxidant 
properties of vitamin E to sterility and 
abortion are suggested in the form of a 
protective action of the sex hormones 
progesterone and testosterone, and of the 
carotene which must be transferred to the 
fetus by the placenta. The type of mani- 
festation of vitamin E deficiency noted in 
hamsters by Hamilton and Hogan (J. 
Nutrition 27, 213 (1944)) perhaps supports 
the “toxicity” theory of vitamin E de- 
ficiency. These investigators noted few 
signs other than loss of weight until two 
hours before death, at which time the 
animals became unusually active, bit them- 
selves, showed violent reactions to touch 
or noise, had a copious flow of saliva, and 
finally lay in a fatal stupor. The admin- 
istration of alpha-tocopherol in this critical 
period resulted in spectacular recoveries. 

The combined observations reviewed leave 
little doubt that the function of vitamin E 
is in some way concerned with its property 
as an antioxidant, and although there is 
at present little convincing evidence of the 
efficacy of the vitamin in human disorders, 
this relation promises to stimulate 
tensified research. 


in- 


LIVER CANCER IN THE BANTU AND THE AMERICAN NEGRO 


While the total incidence of cancer 
among Americans is as high as among any 
major people of the earth, the incidence 
of primary cancer of the liver is relatively 
low. In this regard the situation in New 
York City may be accepted as fairly typical. 
Thus Pack and LeFevre (J: Cancer Research 
14, 167 (1930)) examined the records of 
19,129 patients admitted to the Memorial 
Hospital of that city from 1917 to 1929 


for the diagnosis and treatment of neoplastic 
diseases, and found that primary hepatic 
tumors constituted only 0.17 per cent of 
the total. On the other hand there are 
many peoples among whom primary cancer 
of the liver accounts for a large proportion 
of all cancer cases. The area of high in- 
cidence extends roughly over the southern 
half of Africa, in southeastern Asia, in 
China, and in the Asiatic islands including 
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Japan, the Philippines, Java, and Sumatra. 
Statistical studies from the Asiatic areas 
are in essential agreement that from 5 to 
10 per cent of all cases of cancer recorded is 
hepatic cancer. 

Recent figures from Africa are even more 
striking. Berman (South African J. Med. 
Sci. 5, 92 (1940); 6, 11, 145 (1941)) studied 
the Bantu in the native hospitals of the Wit- 
watersrand Gold Mines, which treat 67,000 
patients a year out of the total Bantu pop- 
ulation of about 200,000 specially selected 
and fit young male adults from 28 to 45 
years of age. These natives work in the 
mines for periods that seldom exceed nine 
months at a stretch, and they are encouraged 
to maintain their native customs and 
habits during their limited contact with 
civilized life. They are extremely poor, and 
their diet consists largely of corn (‘‘mealie 
meal’) plus fermented milk. Meat is 
eaten only rarely. Some degree of cirrhosis 
of the liver is found in almost every Bantu 
with hepatic cancer. Berman has assembled 
the data of other authors on Bantu in 


various parts of Africa, and reports that the 
average percentage of liver cancer, while 
less than at the mines, is nevertheless still 


very high—37.4 per cent. As Kennaway 
(Cancer Research 4, 571 (1944)) pointed out, 
‘if this proportion of primary cancers of 
the liver occurred in any large white popu- 
lation, the disease would be held to constitute 
a major problem of cancer research; as it 
is, the subject seems to have attracted little 
attention.”” Whites in Africa have no 
more liver cancers than whites in Europe 
or America. 

Various explanations that have been 
suggested for the high incidence of liver 
cancer among the Bantu include liver 
parasites, defective diet, alcohol (fermented 
drinks are consumed from early childhood), 
and genetic susceptibility. The importance 
of liver parasites can be discounted since 
parasitic infection is also prevalent among 
Egyptians, probably more so than in South 
Africa, yet the incidence of hepatic cancer in 
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Egypt is low. The importance of diet, on 
the other hand, is certainly real, as Gilbert 
and Gillman (Science 99, 398 (1944)) 
demonstrated when they fed a typical Bantu 
diet to rats. One hundred and twenty- 
five weanling Lister rats were given “corn 
pap” and fermented milk and showed not 
only a retarded rate of growth, but marked 
abnormalities as the animals grew older. 
After five months many lost their hair, 
incrustations appeared on the whiskers, 
dental lesions were frequent, and the cornea 
showed evidence of scarring and of an 
abnormal development of the capillaries. 
Only a few females gave birth to litters, and 
invariably failed to raise them. 

But the most marked abnormalities 
developed in the organs, including lungs, 
testes, adrenals, heart, and especially the 
liver which was not normal in any of the 
animals. The liver changes ranged from a 
marked fatty degeneration to a multilobular 
cirrhosis. Frank cirrhosis occurred in 20 
per cent of the rats. The similarity be- 
tween the changes in the rats and those in 
the black people consuming a similar diet 
was too obvious to escape notice. Many 
other experiments on rats fed diets con- 
taining azo dyes also point to an association 
between diet and hepatic tumors (Nutrition 
Reviews 1, 247, 361 (1943); 2, 79, 180 
(1944)). 

There still remains the question whether 
the members of the Bantu race are genetically 
more susceptible to liver cancer than other 
peoples. One experiment that has been 
suggested in this connection is that a white 
population should adopt the Bantu mode of 
life. But since this is obviously impossible, 
Kennaway has compared the statistics 
on liver cancer in the American Negro 
with those on the African Bantu. This is 
admittedly an indirect approach since most 
American Negroes are derived from West 
African stock rather than from the South 
African Bantu, and statistics from West 
Africa show that hepatic cancer among the 
natives there accounts for 18 per cent of all 
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cancers. This incidence is lower than in 
South Africa but still much higher than for 
Europeans. 

A more serious difficulty is that most 
American compilations list cancers of the 
liver and bile passages as one disease, 
including cancer of the gallbladder, whereas 
the hepatic cancers among the Bantu are 
true hepatomas. Kennaway tabulated the 
percentages of “hepatic cancer’ for each 
state along with the percentage of Negroes 
in the population of that state. No cor- 
relation developed. Of the 14 states with a 
high percentage of Negroes only 5 were 
among the first 20 in the incidence of 
hepatic cancer. Alabama and South Car- 
olina were among the states having a low 
incidence of hepatic cancer, while South 
Dakota and Indiana led the country in the 
percentage of hepatic cancer. Dr. Kenna- 
way, who is a British authority on cancer, 
offers his ideas with “diffidence in the hope 
that. American workers who are in a position 
to obtain first-hand information will be 
attracted by the question.”” Americans, 
for instance, might question the complete- 
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ness of diagnosis among our Negro popula- 
tion particularly in the rural areas of the 
South, and the adequacy of the typical Negro 
diet is also open to question. Indeed, it is 
something of a nutritionalistic shock to 
encounter a study in which the diet of the 
American Negro represents the better of 
two diets under comparison, although that 
inference is apparently justified when the 
composition of the Bantu diet is considered. 
Should the incidence of liver cancer even- 
tually prove to be somewhat higher among 
American Negroes than among white 
Americans, there would still be a question 
whether diet or genetics was primarily 
responsible. 

Nevertheless in spite of the difficulties 
with Kennaway’s preliminary survey, it 
is evident that liver cancer is much less 
common among Negroes in America than in 
Africa. The genetic factor, if it exists at 
all, is probably less significant than the 
effects of a deficient diet. Some considera- 
tion should also be given to the possibility 
that the alcohol consumed by the Bantu ex- 
aggerates the effects of their deficient diet. 


THIAMINE DEFICIENCY IN THE CAT AND MONKEY 


It is generally recognized that dietary 
deficiency symptoms vary somewhat from 


one species to another. By studying a 
specific deficiency in many different species 
it should be possible to establish the general 
function of that dietary factor in nutrition 
and metabolism. Two investigations of 
thiamine deficiency in the cat and monkey 
contribute to our understanding of the 
physiologic function of thiamine. 

Everett (Am. J. Physiol. 141, 439 (1944)) 
has presented an extensive study of behavior 
and reflex activities in acute thiamine 
deficient cats. Fifty adult male animals in 
good health and nutritional state and 
weighing from 2.7 to 4.5 kg. were used in 
the study. The basal diet consisted of a 
canned dog food which had been autoclaved 


at 15 pounds pressure for five hours in order 
to destroy the thiamine. Each cat received 
per day 225 g. of the autoclaved dog food, 
0.5 g. autoclaved brewers’ yeast, 0.4 mg. 
pyridoxine, 1.0 mg. calcium pantothenate, 
and 0.5 mg.of riboflavin. Cod liver oil and 
alpha-tocopherol were given once each week. 
As anorexia developed the amount of dog 
food was reduced proportionately while the 
yeast and other supplements remained 
unchanged. It should be emphasized that 
by this procedure pyridoxine and pantothenic 
acid were supplied in liberal amounts, thus 
avoiding similar disturbances which might 
arise from inadequate amounts of these 
nutrients. A series of cats on the thiamine 
deficient ration plus 0.5 mg. of thiamine per 
day maintained their body weight or 
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gainéd, and showed no neurologic disorders 
after six weeks to three months on the diet. 

The course of thiamine deficiency in the 
cat may be divided into three stages: (1) 
the induction stage, (2) the critical stage, 
and (3) the terminal stage. During the 
induction stage there was a gradual loss of 
appetite which usually began in the second 
week on the diet, with complete anorexia 
by the fourth week. Vomiting may occur 
during this period. Walking was normal 
until the end of the third or fourth week 
when a slight ataxia was often present in the 
hind limbs. Within a day the animal passed 
from this period of essentially normal 
behavior into the critical stage. Seventy- 
five per cent of the animals lost 20 to 30 
per cent of their original body weight during 
the induction stage. 

The critical stage usually appeared about 
twenty-five to thirty-five days after transfer 
to the diet and was characterized by a 
number of nervous disorders. Abnormal 
posture, ataxia, and pupil dilation were 
constant features with short tonic con- 
vulsive seizures in 80 per cent of the 
cases. These sudden spontaneous con- 
vulsive seizures which may occur at any 
time in the walking or resting animal (or 
may be precipitated by external stimuli 
such as loud noises or bright lights) last 
from three to five seconds. In 40 convulsive 
eats the injection of 1.0 mg. of thiamine 
brought about a rapid dramatic recovery. 
Convulsions disappeared within an hour and 
the following day the animals were essentially 
normal. The injection of other vitamins or 
glucose was without effect, the animals 
eventually dying if thiamine was not given 
within thirty to forty days from the 
beginning of the experiments. 

The activities of the critical stage grad- 
ually decreased until the animal was unable 
to walk, at which time it entered the 
“terminal stage.”’ All attempts to recover 
animals from this stage with thiamine 
failed. It was, therefore, considered to 


be a period in which irreversible changes 
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occurred leading to death within a day or 
two. 

The reflex activities of cats in the critical 
stage were studied in an attempt to localize 
the site of the functional nervous disorders 
observed. The presence of normal flexor 
response and knee jerk indicated no im- 
pairment of the sensory or motor end 
organs and associated nerve fibers. The 
functions of the cerebral cortex did not 
appear to be markedly impaired. Animals 
in the critical stage could follow an object 
with their eyes and avoided obstacles when 
walking about. They responded to noise 
and the hopping and placing reactions were 
essentially normal. However, the complex 
reflex activities of the postural mechanism 
showed striking abnormalities. Blindfolded 
cats in the critical stage usually showed 
spastic head ventroflexion which remained 
unchanged regardless of the position in 
which the animal was held. The righting 
reactions of the normal cat are exceptional 
in regard to their speed and accuracy. In 
contrast, cats in the critical stage showed 
an almost complete loss of body righting, 
their positions remaining ‘“‘frozen’’ through- 
out the fall. The decreased nystagmus 
time indicated a disturbance in the vestibulo- 
ocular reflex. Ataxia, dysmetria, and 
asynergia were observed suggesting dys- 
function of the cerebellum. 

Since the functional nervous disorders 
observed in the thiamine deficient cat involve 
reflex pathways which have important 
synaptic centers in the midbrain, the 
author proposes the midbrain as the probable 
locus of these functional lesions. At least 
two other authors (using diets which may 
have been deficient in other factors than 
thiaminealone) also presentedthis suggestion. 
Church (Am. J. Physiol. 111, 660 (1935)) 
pointed out that lesions in the cerebellum 
of the rat produce neurologic disorders 
similar to those of the thiamine deficient 
rat. Prickett (Ibid. 107, 459 (1934)), upon 
the basis of cellular changes in the region 
of the vestibular nuclei and cerebellum of 
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chronic thiamine deficient rats, believed that 
the functional disturbances of vitamin B- 
deficiency were located in this region. 

Waisman and McCall (Arch. Biochem. 4, 
265 (1944)) have reported a study of ‘frank 
thiamine avitaminosis” in the monkey. 
The basal diet consisted of sucrose 73, 
purified casein 18, mineral salts 4, corn oil 
2, and cod liver oil 3, and was fed ad libitum. 
Adequate quantities of ascorbic acid, ribo- 
flavin, pyridoxine, calcium pantothenate, 
nicotinic acid, choline chloride, p-amino- 
benzoic acid, and inositol were given daily 
and halibut liver oil was given once weekly. 
In addition, 2.5 g. of sulfited liver extract 
were added to the daily vitamin solution. 
Stomach tube feeding of the sulfited liver 
and vitamins were resorted to when the 
animals did not voluntarily drink the entire 
supplement. 

Animals placed on the thiamine low diet 
stopped gaining weight after two to eight 
weeks, then showed a slight loss followed 
by a sharp loss of weight, accompanied by 
anorexia. As the condition progressed some 
of the monkeys showed signs of ptosis and 
in the later stages many of the animals 
showed ataxia and lack of coordination. 
An occasional monkey had convulsive 
seizures which occurred several times a day 
and became progressively worse unless 
thiamine was furnished. Foamy exudates 
from the mouth and nose were visible if the 
deficiency was allowed to continue for a 
week or ten days. Unlike deficient pigs, 
thiamine deficient monkeys did not vomit, 
and in contrast with polyneuritic birds, 
they showed no opisthotonos. 

At autopsy, deficient monkeys showed no 
striking gross pathology; the only abnormal 
findings were congested hemostatic lungs and 
a slightly greater quantity of fluid in the 
pericardial sac. 

The minimum requirement of the monkey 
for thiamine was estimated by feeding 
different levels of this vitamin and comparing 
the growth performance of the animals. 
The authors concluded that, for animals 
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weighing about 3 kg., approximately 40 
micrograms per day were sufficient for body 
maintenance, 50 micrograms per day pro- 
duced some growth response, and 75 micro- 
grams per day permitted an optimal response 
in the majority of the animals. Slightly less 
than maintenance levels produced a chronic 
thiamine deficiency with symptoms not 
noticeably different from those observed in 
acutely deficient monkeys, but more apathy 
and a greater uncleanliness of the fur and 
skin were apparent. 

Electrocardiographic studies were made 
during which it was noted that deficient 
animals require less nembutal to produce 
anesthesia for a given time than do normal 
animals. Deficient animals showed a dis- 
tinct lowering of the heart rate, a decrease 
in the height of the R wave, and inversion 
of the T wave with no change in the P-R 
interval. 

Blood ‘pyruvic acid’? values in the 
normal monkey were found to be higher 
than those reported for man. As in other 
species, these values were greatly increased 
in severe thiamine deficiency. 

Everett’s investigation using the cat as an 
experimental animal is one of the most 
clearcut demonstrations of the relation of 
thiamine to nervous symptoms. Waisman 
and McCall in their studies with the monkey 
also report symptoms indicative of functional 
nervous disturbances related to thiamine 
deficiency. In both series of experiments 
the technic was such that deficiencies of 
other members of the B-complex seem not 
to have been involved. 

These experiments together with those of 
Williams, Mason, Power, and Wilder (Arch. 
Int. Med. 71, 38 (1943)) in man, Swank and 
Bessey (J. Nutrition 22, 77 (1941)) in 
pigeons, and Leblond and Chaulin-Serviniere 
(Am. J. Med. Sci. 208, 100 (1942)) in 
monkeys, certainly leave no doubt that 
thiamine is specifically involved in the main- 
tenance of a functionally norma] nervous 
system. 
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It is interesting that neither in the 
experiments with cats nor in those with 
monkeys were histologic changes in the 
nervous system demonstrated. One may 
ask whether the described effects of thiamine 
deficiency were due simply to a “biochemical 
lesion.’”’ It has yet to be clearly demonstrated 
that nerve degeneration demonstrable his- 
tologically occurs as a result of thiamine 
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deficiency. In the experiments reported 
from time to time in which histologic 
changes in the nervous system have been 
demonstrated, autoclaving was used as the 
means for destroying thiamine in the diet. 
This procedure may possibly cause the 
destruction of other substances in addition 
to thiamine (see Nutrition Reviews 1, 210, 
252 (1943)). 


CLINICAL SCURVY IN ADULTS 


The number of cases of classic deficiency 
disease is decreasing and current emphasis 
is on the detection of early manifestaticns of 
nutritional inadequacy. Consequently there 
has been a paucity of information on the 
application of the newer methods to persons 
with fully developed nutritional failure 
in whom the nature of the deficiency and 
its significance in disease production are 
unquestioned. This is particularly true of 
scurvy, studies of which in this country have 
been limited largely to children and to 
sporadic cases in adults. Hence a series 
of 53 cases of scurvy in patients over 40 
years of age, observed in an Edinburgh 
Hospital by McMillan and Inglis (Brit. Med. 
J. 2, 233 (1944)), is of more than usual 
interest. 

All patients had skin petechiae, and 
additional deeper hemorrhages, predom- 
inantly on the legs, were present in all but 2; 
most of them were seen within a month after 
the onset of their symptoms at which time 
they were incapacitated by their disease. 
Additional external or internal hemorrhage 
was present in 5 subjects. Associated 
deficiencies included 3 cases of multiple 
neuritis and 3 cases of pellagra; hyper- 
’ keratosis peri follicularis was common but 
not universal. Bleeding and clotting times 
and platelet counts were normal in all 
cases, and all responded rapidly to specific 
therapy. 

Many of these subjects were studied by 
chemical determinations of ascorbic acid 
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content of blood and urine, using the 
dichlorophenol-indophenol indicator, and by 
positive pressure tests for capillary fragility. 
Of 40 subjects tested, 21 showed abnormal 
capillary fragility before treatment which 
became normal after therapy, 6 were positive 
both before and after treatment, and 13 
were negative on both occasions. Both 
Hess’s and Gothlin’s technics were used and 
the former gave a higher percentage of the 
usually expected results. The limited diag- 
nostic value of either technic confirms the 
usual experience, and no relationship was 
noted between the state of capillary fragility 
and the plasma ascorbic acid levels or the 
saturation requirements. 

Determination of the ascorbic acid con- 
tent of the urine passed during the first 
twenty-four hours in the hospital gave 
values ranging from 1.5 to 16 mg., averaging 
7 mg. of 30 given test doses of ascorbic acid; 
the ensuing excretion in every case was in 
the “deficient”? range by the particular 
technic used. The quantity of ascorbic 
acid required to achieve “‘saturation’’ was 
determined in these subjects; it averaged 
3.8 g., ranging from 2to6g. No consistent 
relationship between clinical severity of the 
disease and saturation requirements was 
apparent. The plasma ascorbic acid level 
was determined in 22 subjects within the 
first forty-eight hours in the hospital; in 8 
it was below 0.05 mg. per 100 ml. There 
was some tendency for lower levels to be 
associated with the more severe clinical 
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pictures, but no relationship between the 
plasma ascorbic acid levels and the saturation 
requirements was found. 

Particular attention was given to the 
hematologic findings and to changes in the 
blood picture during treatment. All of 
40 cases studied had slight to moderate 
anemia (hemoglobin ranging from 5.3 to 
11.9 g. per 100 ml.), and on the basis of 
mean corpuscular hemoglobin were classified 
according to Wintrobe’s criteria as normo- 
cytic in 18 cases, simple microcytic in 14, 
hypochromic microcytic in 6, and macrocytic 
in 2. The degree of anemia was not 
correlated with the severity of hemorrhage, 
the plasma ascorbic acid content, or the 
saturation requirement. In experiments 
designed to elucidate some points in the 
etiology of the anemia in scurvy, 11 subjects 
receiving saturation doses of ascorbic acid 
and 100 mg. daily maintenance doses 
thereafter, showed no more rapid blood 
regeneration or greater reticulocyte response 
than 4 control subjects receiving no sup- 
plements of the vitamin. Both groups were 


receiving the ordinary hospital diet which 
was calculated to furnish 15 mg. of ascorbic 
acid and 14 mg. of iron daily. 

Ten subjects were placed on a vitamin C 
free diet which furnished about 6 mg. of 
iron daily; it was supplemented with fish 
liver oil and a preparation furnishing the 


vitamin B-complex. There was no evidence 
of blood regeneration after nine to fourteen 
days on this regimen in 5 subjects, but the 
other 5 showed varying degrees of improve- 
ment. On the same diet, when medicinal 
iron was added for 6 of these subjects, all 
showed improvement in the next ten days, 
2 of them for the first time. With sub- 
sequent addition of saturating and main- 
tenance doses of ascorbic acid, further 
improvement was noted in those which were 
not already near normal. Four patients 
were continued on the vitamin C free diet 
and after ten days were given saturating 
doses of ascorbic acid without supplementary 
iron, with some improvement in all. The 
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authors conclude that the anemia was 
nutritional in origin but that lack of vitamin 
C alone was not the cause of the anemia. 
Although vitamin C appeared to be nec- 
essary in some deficient patients before the 
anemia responded to treatment, the occur- 
rence of hemoglobin and red blood cell 
regeneration with reticulocytosis in patients 
with scurvy on a vitamin C free diet was 
confirmed. The observations recorded do 
not permit a critical evaluation of the role 
of iron deficiency in producing the anemia, 
in spite of the authors’ opinion that it 
played a minor part. 

Some of the socio-economic data on these 
patients are of interest. The disease ob- 
served was typical “bachelor’s” scurvy. 
Fifty-one of the 53 patients lived alone and 
48 cooked for themselves; only 5 subjects 
were women. Although 34 were dependent 
on old age pensions plus a supplementary 
allowance, only 18 of the 50 who gave 
satisfactory details regarding income had 
insufficient funds to obtain an adequate 
diet according to food cost indexes at the 
time they developed the disease. The 
cases were observed between 1937 and 1944; 
38 occurred between 1940 and 1943; during 
1941 and 1942, scurvy constituted 3 per 
cent of all medical admissions to the hos- 
pital. Three basic causes for the occurrence 
of scurvy in these patients are listed as (1) 
ignorance, mainly in the males, of the 
need for potatoes and vegetables in the 
diet, (2) apathy leading to neglect of the 
same items because they required more 
time in preparation and cooking, and (3) 
poverty, making it impossible to secure an 
adequate diet or lodgings with adequate 
cooking facilities. The first was not as 
significant in peacetime as many countered 
it by eating fruit; the wartime scarcity of 
fruit without a compensatory increase in 
potato and vegetable consumption caused 
seurvy. The diet histories of the patients 
substantiated this interpretation of what 
may be termed the sociologic pathogenesis 


of the disease. The records of other 
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Edinburgh and Glasgow hospitals also 
showed a definite increase in frequency of 
hospital admissions for scurvy after 1940 
with the peak in the 1941 to 1942 period. 
The findings of the Edinburgh workers, 
both with respect to the background leading 
to the production of the disease and the 
results of the biochemical and physiologic 
tests are confirmatory of the reports of 
somewhat smaller groups of patients with 
clinical scurvy who have been studied. 
Perhaps worthy of emphasis is reaffirmation 
that clinical scurvy does occur with de- 
tectable and even appreciable amounts of 
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ascorbic acid in the plasma. This is not 
incompatible with Crandon’s experience 
of total absence of ascorbic acid from the 
plasma for several weeks before the first 
clinical manifestation of scurvy. In his 
now classic study of experimental scurvy a 
previously well nourished subject was on a 
diet deficient only in ascorbic acid and even 
fortified in other respects, the spontaneously 
occurring disease develops in persons who 
are on a diet poor in many nutritional 
essentials, and who have been on such a 
regimen for years. 


NIACIN IN MAIZE 


It is known that variety may exert an 
influence on the vitamin content of plants 
as a whole and more specifically on the 
portions which man uses as food. We 
are accustomed, nevertheless, to neglect 
varietal differences in thinking of a given 
food as high or low in a specific vitamin. 
For example, the ingestion of corn (maize) 
products is associated in our minds with 
pellagra, not only because of the geographic 
distribution of the disease but also because 
animal and microbiologic assays have in- 
dicated that this cereal is particularly low 
in the ‘‘p.p. factor” or niacin. There is a 
welcome surprise, therefore, in the suggestion 
that corn might be made a good source of 
this vitamin merely by the selection of the 
best varieties for cultivation. Data pre- 
sented by Burkholder, McVeigh, and Moyer 
(Yale J. Biol. Med. 16, 659 (1944)) indicate 
that different samples of corn may show up 
to eightfold variations in their content of 
niacin. The sample with the lowest value 
7.9 micrograms per gram, would need to be 
consumed at a level of approximately 2000 g. 
daily to supply the 18 mg. recommended 
for man. The sample with the highest 


value, 62.1 micrograms per gram, on the 
other hand, ranks with most cuts of meat 
as a source of niacin. 


The data of Burk- 


holder et al. suggest that the differences 
between the samples may be caused by 
genetic factors. 

Employing a microbiologic assay method, 
with Lactobacillus arabinosus as the test 
organism, Burkholder and _ co-workers 
analyzed representative samples of over 200 
strains and hybrids of mature corn, grown 
in several different localities. Forty-six 
strains of sweet corn averaged 34.6 micro- 
grams of niacin per gram of air-dried mature 
grain, with variations from 18.2 to 62.1. 
Ninety-four varieties of yellow field corn 
averaged 21.4 (range 11.3 to 36.3), while 
86 strains of white field corn averaged 20.1 
micrograms per gram (range 12.7 to 29.4). 
Seven varieties of popcorn averaged 17.4 
micrograms of niacin per gram, with a range 
of 7.9 to 21.6. The extreme variations, 
therefore, were 7.9 for one strain of popcorn 
to 62.1 micrograms per gram for one strain 
of sweet corn. Since sweet corn is ordinarily 
consumed while immature, 8 popular com- 
mercial varieties were harvested at this 
earlier stage and analyzed. Values ranged 
from 22 to 62 micrograms per gram of dry 
matter, indicating that immature as well 
as mature sweet corn contains more niacin 
than does mature field corn or popcorn. 

No correlation was observed between the 
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niacin level and the locality in which the 
corn was grown. High niacin values were 
observed in both northern and southern 
types of mature sweet corn. Also, different 
strains of both sweet corn and field corn 
grown side by side in the same soil at the 
Connecticut Agricultural Experiment Station 
showed widely different contents of niacin. 
A more direct indication that genetic 
factors may control the ability of the maize 
plant to store niacin in the grain is the 
observation that hybrids between high and 
low niacin lines usually had an intermediate 
content. Furthermore, the hybrids with 
the largest amount of niacin came from 
parental lines high in niacin. The authors 
consider their data inadequate to permit 
definite conclusions as to the relative 
importance of germ plasm and environmental 
conditions in accounting for the variations 
observed but feel that genetic influences 
are important. 

The implications of these results can best 
be seen by considering them against the 
background of the pellagra problem. As 
analytical data have become available, it 
is increasingly clear why pellagra has 
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developed among people who have subsisted 
largely on corn meal. As Elvehjem has 
noted (J. Am. Med. Assn. 120, 1388 (1942)), 
corn meal as usually marketed contains only 
10 to 15 micrograms of niacin per gram, 
and an individual would need to consume 
impractically large quantities in order to 
meet the recommended allowances of niacin 
A strong effort consequently is being made 
to improve the nutrient quality of milled 
corn products. Technical advancements 
in the milling process are being utilized and 
enrichment with niacin is becoming more 
widespread. As pointed out by Burkholder 
et al., it would be of great help if the starting 
product contained more of the vitamin. 
South 
where small local mills grind the corn for 
the grower-consumer with inadequate facil- 
ities for enrichment. 


This is particularly true for the 


A level of 35 micro- 
grams of niacin per gram of air-dried grain 
appears to be a feasible goal; the data of 
Burkholder and co-workers suggest that 
it might be possible to maintain such a 
level by choice of a suitable variety either 
of white or yellow field corn. 


DIET AND INACTIVATION OF ESTRADIOL BY THE LIVER 


The experimental production of fatty 
infiltration and cirrhosis of the liver in 
animals fed deficient diets has emphasized 
the importance of nutrition in the main- 
tenance of normal hepatic function (Nutri- 
tion Reviews 1, 88 (1943)). Several workers 
have demonstrated, both by in vitro and 
perfusion technics, the specific function of 
the liver in the inactivation of estradiol. 
Biskind and Shelesnyak (Endocrinology 30, 
819 (1942)), and Biskind and Biskind 
(Ibid. 31, 109 (1942)) have noted an inter- 
relationship between vitamin B-complex 
deficiency in rats and the production of 
estrus by estradiol. Their results indicate 
that vitamin B-deficient rats are less 
capable of inactivating estradiol. Further 


emphasis has been given to the importance 
of this nutritional relationship by Unna 
and co-workers at the Memorial Hospital 
in New York (Proc. Soc. Exp. Biol. Med. 
55, 254 (1944); J. Biol. Chem. 164, 79 
(1944)), who showed that diet influences 
the ability of the liver to inactivate the 
estrogenic hormone estradiol. Their work 
has a direct clinical import, in view of the 
findings of Ashworth and Sutton (Arch. 
Int. Med. 69, 15 (1942)) that estrogens 
affect the response of human patients to 
the vitamin B-complex, either by increasing 
the demand or suppressing the utilization of 
these factors. Biskind and _ co-workers 
(Surg. Gynec. Obst. 78, 49 (1944)) have 
also presented evidence that certain 
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gynecologic conditions respond to vitamin 
B-complex therapy. 

The experiments of the New York 
workers utilized weanling rats of both 
sexes, which were placed on a basal diet 
containing vitamin-free casein (18 per cent), 
dextrose, a salt mixture, hydrogenated 
vegetable oil, and cod liver oil. Supplements 
of the B-vitamins were given daily by 
stomach tube to provide 40 micrograms 
each of thiamine and pyridoxine, 80 micro- 
grams of riboflavin, 200 micrograms of 
calcium pantothenate, 500 mg. of niacin- 
amide, and 5 mg. of choline. Specific 
vitamin deficiencies were induced by omit- 
ting the appropriate vitamin from the 
supplement. The ability of the liver to 
inactivate estradiol was tested by incubating 
100 mg. of liver slices with the hormone for 
two hours, and assaying the resulting 
solution for the hormone by the method of 
Lauson, Heller, Golden, and Sevringhaus 
(Endocrinology 24, 35 (1939)). This method 
is based on the increase produced in the 
weight of the immature rat uterus. 

The livers of animals made deficient 
either in thiamin or riboflavin failed to 
inactivate the estradiol, while normal livers 
invariably performed this reaction. In 
riboflavin, 14 micrograms per gram of 
hepatic tissue semed to be a critical level 
below which estradiol inactivation seldom 
occurred. In view of previous work on 
the chemical oxidation of estrogens, the 
investigators suggest that thiamine and 
riboflavin may exert their influence by 
virtue of their established role in biologic 
oxidations. That their role may be more 
or less specific is indicated by the fact that 
livers of animals depleted of pyridoxine, 
pantothenic acid, biotin, or vitamin A 
retained the ability to inactivate estradiol. 

That protein deficiency might also inter- 
fere with this function of the liver was 
suggested because: (1) prolonged protein 
deficiency is known to damage the liver in 
a number of its capacities, and (2) Sarett 
and Perlzweig (J. Nutrition 25, 173 (1943)) 
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have shown that the concentration of 
riboflavin in the liver varies directly with 
the level of protein in the diet and is inde- 
pendent of the vitamin intake. Con- 
sequently, a number of rats were fed the 
basal diet with the percentage of casein 
reduced to 8 per cent. Several groups of 
animals received daily supplements of 25 mg. 
of dl-methionine or of 25 mg. I-cystine. 
Control litter mate rats were fed the usual 
basal ration containing 18 per cent casein. 
The usual vitamin supplements were pro- 
vided. Animals of the various groups were 
killed simultaneously and their livers as- 
sayed both for riboflavin content and for 
their ability to inactivate estradiol. 

The low protein diet retarded the growth 
rate of the rats, an effect that was only 
partly compensated for by the supplements 
of methionine or cystine. The concentration 
of riboflavin in the liver gradually declined 
during a three month period on the ration 
which contained 8 per cent casein but 
remained unchanged in the control animals. 
Addition of methionine tended to offset 
the decrease in riboflavin but cystine did 
not influence the decline. Livers of all 
rats maintained on the low protein diet 
for three months failed to inactivate 
estradiol. That this failure was not due 
solely to the deficient amount of riboflavin, 
however, was indicated by the fact that in 
3 of these animals the riboflavin content 
per gram was greater than the critical 
level of 14 micrograms. Furthermore, 
livers of animals which had received the 
methionine supplement retained their ability 
to inactivate the hormone even though in 
three instances the riboflavin concentration 
Only 
2 of 5 rats given the cystine supplement 
were able to inactivate estradiol. 

The contributions made by these studies 
are essentially these: (1) they demonstrate 
another way in which nutrition influences 
hepatic functions; (2) they offer further 
evidence that an interrelationship exists 


was less than 14 micrograms per gram. 
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between protein metabolism and riboflavin; 
and (3) they suggest that methionine plays 
a role in correcting the lowered ability of 
protein deficient animals to store ribo- 
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flavin in their liver tissue. Furthermore, 


the results provide more data to show that 
at least some of the essential nutrients and 
hormones are physiologically interdependent. 


MECHANISM OF NUTRITIONAL TYPES OF ANEMIA 


A study of the anemias offers a useful 
approach to investigations of nutritional 
deficiency. Since red blood cells are con- 
stantly undergoing destruction and new 
cells must be continually formed, the number, 
type, and hemoglobin content of the cells 
reflect an active growth process which is 
sensitive to nutritional deficiency. 

It seems clear that in simple iron or 
protein deficiency anemia, hemoglobin for- 
mation is decreased primarily because of 
lack of building materials for the hemo- 
globin molecule. The basis for copper 
and cobalt deficiency, discussed earlier 
(Nutrition Reviews 1, 11 (1942)), is less 
evident. The marked decrease in the 
vital cytochrome oxidase of bone marrow 
observed by Schultze (J. Biol. Chem. 129, 
729 (1939); 1388, 219 (1941)) in copper 
deficiency, and the increase in the amount of 
this enzyme when copper is supplied, strongly 
suggest that anemia associated with copper 
deficiency is due to the abnormal condition 
of the bone marrow. Since cytochrome 
oxidase, like hemoglobin itself, is a hemin 
compound, a basic question which remains 
unanswered is the mechanism of the catalytic 
action of copper in the formation of hemins. 

Handler and Featherston (J. Biol. Chem. 
151, 395 (1943)) have investigated nicotinic 
acid deficiency anemia with a view toward 
understanding the basic biochemical defect, 
and Cartwright, Wintrobe, and Humphreys 
(Ibid. 163, 171 (1944)) have attempted to 
determine the cause of the anemia in pyr- 
idoxine deficiency. In nicotinic acid de- 
ficiency of dogs a severe macrocytic anemia 
develops. In response to nicotinic acid 
therapy, an increased reticulocyte count 
was first obtained, followed by an increased 


red blood cell count and hemoglobin con- 
centration. No response was obtained to 
iron, protein, glucose, hemoglobin, xan- 
thopterin, the pernicious anemia factor, or 
cobalt. 

Since the known biochemical function of 
nicotinic acid is in forming a coenzyme of 
respiration (cozymase or diphosphopyridine 
nucleotide), the authors have suggested 
that the nucleated, immature red blood 
cell lacks the coenzyme required for its 
respiration. They believe it likely that the 
macrocytic anemia of chronic pellagra is 
specifically due to lack of nicotinic acid 
necessary for the development of these cells. 
It is further suggested that the nicotinic 
acid demands of erythropoiesis may be 
great owing to the continuous breakdown and 
formation of red blood cells. 

Pyridoxine deficiency has been noted to 
cause a microcytic anemia in the dog and in 
the pig. This is characterized by elevated 
plasma iron levels, hemosiderosis in the 
liver, spleen, and bone marrow, and hy- 
perplasia of the bone marrow. There also 
occur epileptiform convulsions as well as 
sensory neuron degeneration and ataxia, end 
a green pigment producing substance is 
found in the urine. This substance has 
been shown to be a product of tryptophane 
metabolism and has identified as 
xanthurenic acid. 

Cartwright and co-workers have attempted 
to determine the mechanism of the pyr- 
idoxine-deficiency anemia in swine by 
measurements of red cell count, hemoglobin, 
hematocrit, reticulocytes, icterus index, 
serum iron, serum bilirubin, and porphyrin 
and urobilinogen excretion. The study 
included 11 pyridoxine deficient animals 


been 
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5 iron deficient, 3 with a combined pyr- 
idoxine and iron deficiency, a_ single 
animal with phenylhydrazine hemolytic 
anemia, and 7 inanition controls. 
Comparison was made with the hemolytic 
anemia ‘produced by phenylhydrazine be- 
‘ause the high serum iron and hemosiderosis 
of pyridoxine anemia as well as the hyper- 
plasia of the bone marrow are suggestive 
of changes seen in hemolytic anemia. The 
experiment showed conclusively that the 
anemia of pyridoxine deficiency is not due 
to increased blood destruction, for the 
elevated icterus index and serum bilirubin, 
the increased excretion of porphyrin, and 
the increased output of urobilinogen in the 
urine and stools which occurred in the 
hemolytic anemia were not found in pyr- 
idoxine deficiency at corresponding levels 
of anemia. While some increase in reticu- 
locytes was found in pyridoxine deficiency, 
this was not of the extent seen in the animal 
in which hemolytic anemia was produced. 
A significant finding was the observation 
that when the diet of pyridoxine deficient 
pigs was made low in iron, the serum iron 
failed to rise and hemosiderosis of the tissues 
did not occur. The serum iron could in 
this way be maintained at the low level 
seen in iron deficiency. The anemia pro- 
duced when pyridoxine and iron were both 
lacking was greater than in either deficiency 
alone and microcytosis was extremely marked. 
An interesting incidental observation was 
that the neurologic manifestations and the 
urinary pigment output appeared whether 
or not iron was furnished in the diet. This 
would rule out ferremia as a possible cause 
of these symptoms of pyridoxine deficiency. 
The serum iron in pyridoxine deficient 
pigs rose to levels of 350 to 600 micro- 
grams per cent as compared with an average 
of 142 micrograms per cent in control 
animals. Approximately 95 per cent of the 
increased serum iron was found to be in a 
nondialyzable form as ferric iron. However, 
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the greater proportion of this iron was 
reducible with acid. It is noteworthy that 
in spite of the elevated serum iron, no 
increased excretion of iron by the intestine, 
the main excretion pathway, could be 
demonstrated. 

The studies revealed no increase in 
excretion of porphyrin in pyridoxine de- 
ficiency. Attempts to influence the anemia 
by giving sodium magnesium chlorophyllin 
or chlorophyll were ineffective. Neither 
was it possible to influence the anemia by 
the injection of liver extract or iron ascorbate. 
Tryptophane did not produce any signif- 
icant change in the anemia nor did corn 
oil, a substance administered because of 
the recognized synergistic action between 
unsaturated fatty acids and pyridoxine in 
the alleviation of acrodynia in the rat. 

The authors conclude that the ferremia 
and hemosiderosis found in_ pyridoxine 
anemia are due to the continued absorption 
or decreased excretion of iron at a time 
when utilization for hemoglobin formation 
is at a Minimum and when the body tissues 
are abundant with iron. ‘This is a striking 
exception to the findings of Balfour and 
co-workers (J. Exp. Med. 76, 15 (1942)) 
in other types of anemia in which it appeared 
that the absorption of iron was dependent 
on the need of the body for iron. 

No human counterpart of pyridoxine 
anemia as seen in the dog or pig has been 
recognized so far. Pyridoxine anemia and 
pernicious anemia are similar in several 
respects, however. In both conditions there 
is an increase in serum iron, hemosiderosis 
of the tissues, hyperplastic bone marrow, 
and neurologic lesions. They differ in 
that microcytosis characterizes the anemia 
in pyridoxine deficiency and macrocytosis 
in pernicious anemia. The one condition 
responds dramatically to the administration 
of pyridoxine and the other to liver extract, 
but these therapeutic agents cannot be 
interchanged. 












Dear Sir: 

The articles in Nutrition Reviews have in 
general been so fairly and critically written 
as to warrant reasonable confidence in what 
is published. This makes it a bit awkward 
to protest against an exception, but perhaps 
doubly important to do so when a review is 
as uncritical and undiscriminating as the one 
in the September number on the “Adequacy 
of the Essential Amino Acids.” 

Of the seven references this review cites 
on the use of the essential amino acids in 
uncomplicated nutritional trials, six report 
definitely beneficial results (growth, positive 
nitrogen balance, recovery from shock); 
only one of the lot, that of Albanese and Irby, 
records growth failure. Yet the conclusions 
in this single paper are accepted preferen- 
tially and apparently without concern for 
the validity of the basic observations; are 
defended against criticisms based on fun- 
damentally sounder evidence; and are al- 
lowed to dominate the review and thus 
assume an authoritativeness wholly un- 
warranted by the facts. 

The paper of Albanese and Irby presents 
growth curves which show a rapid loss of 
weight in every single rat fed their ‘‘essen- 
tial amino acid’ diet. In the two other 
references recording data on rats, the gain 
in weight obtained when essential amino 
acid mixtures were fed at roughly compa- 
rable dietary levels was quantitatively less 
rapid than in rats fed casein, but decidedly 
and unquestionably positive. Even the rats 
fed the essential amino acid mixture to 
which Martin had added sulfasuxidine 
maintained weight until after the third 
week on the diet and then before death 
showed weight losses very much smaller 
than those reported by Albanese and Irby. 
The paper of Albanese and Irby affords no 
proof that the “essential amino acid” 
mixture which allowed these rapid weight 
losses was complete. The only isoleucine 
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included was that present in an “l/-leucine- 
isoleucine mixture’”’ of unstated proportions. 
Leucine-isoleucine fractions prepared from 
proteins vary widely in composition and 
frequently contain other amino acids. If 
the “‘l” refers to the direction of the optical 
rotation of the mixture, the fact that natural 
isoleucine is dextrorotatory becomes signif- 
icant. The growth curves are, moreover, 
strikingly similar to those observed for rats 
fed a diet deficient in an amino acid 
essential for growth. In the absence of 
proof that the diet used by Albanese and 
Irby was complete in the known essential 
amino acids and in the face of the fact that 
the observations of other experimenters are 
universally contrary, it seems absurd for 
the reviewer to supplement these authors’ 
comments with his own “implication ...that 
either some as yet unknown essential amino 
acid is absent from the mixture or, if present, 
is in too small quantity.” 

The presence of “unknown concomitant 
toxic materials’ in “some amino acid 
preparations” intimated by the reviewer was 
not suggested by Albanese and _ Irby. 
Avoiding the use of needlessly contaminated 
products is not a problem peculiar to amino 
acid studies, but an obligation inherent in 
any research. The reviewer should also 
recognize that even a plethora of natural 
substances utilizable in moderate dosages 
may be deleterious. If the growth failure 
noted by Albanese and Irby was due to 
“the presence of some of the unnatural 
unutilizable isomers of the amino acids which 
had been included by the use of dl mixtures’’ 
then it becomes logical to ask why growth 
failure did not occur in any of the other 
studies despite the fact that in all of them 
unnatural isomers were also fed in about the 
same proportions. except in the case of 
dl-valine. Calculations indicate that Al- 
banese and Irby did use a disproportionately 
high amount of dl valine; but whether this 
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difference could be responsible, and if so 
whether the d or / component or both were 
involved, would require proof. Compara- 
tive tests with casein or casein digests can 
hardly be considered ideal ‘“‘controls” for 
tests on purified essential amino acid diets. 
Casein yields substances other than amino 
acids, notably phosphates, which introduce 
variables difficult to counterbalance with 
certainty. The composition of the “mineral 
mixture”? used by Albanese and Irby is 
left uncertain. The “salts” described in the 
reference they cite contained neither calcium 
nor phosphate, having been designed for use 
with 20 per cent casein diets which included 
calclum acetate as a separate ingredient. 

The paper of Albanese and Irby also 
presents nitrogen balance data, not cited 
in the review, which are purported to show 
retentions of 154 to 381 mg. of nitrogen in 
12 days by rats fed the ‘‘essential amino 
acid” diet, despite their marked losses of 
10 to 21 g. of their initial 44 to 61 g. of body 
weight in the same period. Apparently 
these unorthodox results were accepted by 
the reviewer without question or entirely 
overlooked. 

The review states that Martin ‘has 
presented evidence that some amino acids, 
not at present considered essential, may be 
synthesized in the intestinal tract.’”’ © Martin 
himself says ‘“‘the findings—are suggestive 
of—” and “‘it is our theory that—.” Cer- 
tainly a careful_reading of Martin’s paper 
does not lend the support to the theory of 
Albanese and-Irby one might infer from the 
review. 

It is unfortunate that the paper of Al- 
banese and Irby, based as it is on inadequate 
evidence, was ever published. And it is 
even more unfortunate that Nutrition 
Reviews gave it such serious, but uncritical 
attention. 

Sincerely yours, 
Clarence P. Berg, 
Associate Professor of Biochemistry, 
State University of Iowa, 
Iowa City, lowa. 
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Biotin and Metabolism 


Vitamins lose some of their mystery 
when their exact metabolic function is 
understood. At least three vitamins, niacin, 
riboflavin, and thiamine, are proved com- 
ponents of enzyme systems involved in the 
oxidative breakdown of carbohydrates. 
Similar roles for other vitamins have been 
suggested. 

Summerson, Lee, and Partridge (Science 
100, 250 (1944)) have now indicated that 
biotin is involved in the utilization of 
lactate and pyruvate in liver. This con- 
clusion has been reached by in vitro 
experiments with liver slices of rats made 
deficient in biotin by feeding biotin low 
diets plus egg white. The addition of 
biotin in a concentration of 1 microgram 
per milliliter of medium resulted, after a 
one-half hour incubation with the slices, 
in a 25 to 35 per cent increase in the dis- 
appearance of lactate. No effect was noted 
when glucose was used as the substrate, 
nor when brain or heart tissue was sub- 
stituted for liver. These results promise 
to initiate a search for the exact role of 
biotin in the complex series of reactions 
comprising pyruvate metabolism. 


Off Again—On Again 

In the first volume of NUTRITION RE- 
VIEWS thiamine was spelled with an “‘e.” 
In the second volume thiamin was spelled 
without the “‘e,” and at this date it is hard 
to recollect the exact reason for dropping 
the “e’”’, unless perhaps it was the thought 
of saving space! And now with volume 3 
we are going back to the “e’’, for during 
the past year it has been repeatedly called 
to our attention that in 1942 the Nomen- 
clature Committee of the American Society 
of Biological Chemists, after profound de- 
liberation, decided that the “e” should be 
—other Societies agree, and now, so do we. 
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